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2.1 SAFETY LIMTS

BASES

2.1.1 REACTOR CORE

The restrictions of this safety Iimt prevent overheating of the fue
and possi bl e cladding perforation which would result in the rel ease of
fission products to the reactor coolant. Overheating of the fuel
cladding is prevented by restricting fuel operation to within the
nucl eate boiling reginme where the heat transfer coefficient is large
and the cladding surface tenperature is slightly above the cool ant
saturation tenperature.

Qperation above the upper boundary of the nucleate boiling regine
could result in excessive cladding tenperatures because of the onset
of departure from nucleate boiling (DNB) and the resultant sharp
reduction in heat transfer coefficient. DNB is not a directly
nmeasur abl e parameter during operation and therefore THERVAL POMNER and
Reactor Cool ant Tenperature and Pressure have been related to DNB
through the WRB-1 correlation. The WRB-1 DNB correl ation has been
devel oped to predict the DNB flux and the location of DNB for axially
uni form and non-uni form heat flux distributions. The |ocal DNB heat
flux ratio, DNBR, defined as the ratio of the heat flux that would
cause DNB at a particular core location to the local heat flux, is
i ndicative of the margin to DNB

The DNB thermal design criterion is that the probability of DNB not
occurring on the nost limting rod is at least 95 percent at a
95 percent confidence |evel for any Condition | or Il event.

In neeting the DNB design criterion, uncertainties in plant operating
par anet er s, nucl ear and thernal par anet er s, f uel fabrication
paraneters and conputer codes have been statistically conbined with
the DNB correlation uncertainties to determine the DNBR Design Limts
which are 1.24 for typical and 1.23 for thinble cell. I n addition,
margi n has been maintained in the design by neeting a safety analysis
DNBR Iimt of 1.33 in performng safety anal yses.

The figure provided in the COLR shows the loci of points of THERMAL
POAXER, Reactor Coolant System pressure and average tenperature for
which the mninum DNBR is no |l ess than the safety analysis DNBR limt,
or the average enthal py at the vessel exit is equal to the enthal py of
saturated liquid. The figure is based on enthal py hot channel factor
limts provided in the COLR
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SAFETY LIMTS

BASES

2.1.1 REACTOR CORE, (Conti nued)

The reactor core Safety Limts are established to preclude violation
of the follow ng fuel design criteria:

a. There nust be at |east a 95% probability at a 95% confi dence
| evel (the 95/95 DNB criterion) that the hot fuel rod in the
core does not experience DNB; and

b. There nust be at |east a 95% probability at a 95% confi dence
|l evel that the hot fuel pellet in the core does not
experience centerline fuel nelting.

The reactor core Safety Limts are used to define the various Reactor
Protection System (RPS) functions such that the above criteria are
satisfied during steady state operation, nor mal oper ati onal
transients, and antici pated operational occurrences (AO3s). To ensure
that the RPS precludes the violation of the above criteria, additional
Ccriteria are applied to the Overtenperature and Overpower AT reactor
trip functions. That is, it nust be denonstrated that the average
enthalpy in the hot leg is less than or equal to the saturation
enthal py and that the core exit quality is within the limts defined
by the DNBR correlation. Appropriate functioning of the RPS ensures
that for variations in the THERVMAL POMNER, RCS Pressure, RCS average
tenperature, RCS flow rate, and Al that the reactor core Safety Limts
wll be satisfied during steady state operation, nornal operational
transi ents, and AQCCs.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this safety limt protects the integrity of the
Reactor Cool ant System from overpressurization and thereby prevents
the release of radionuclides contained in the reactor coolant from
reachi ng the contai nnent atnosphere.

The reactor pressure vessel, pressurizer, and the RCS piping, valves
and fittings are designed to Section Ill of the ASME Code for Nuclear
Power Plants which permts a maxinmum transient pressure of 110%
(2735 psig) of design pressure. The Safety Limt of 2735 psig is
therefore consistent with the design criteria and associated code
requi renents.

The entire Reactor Coolant System is hydrotested at 3107 psig to
denmonstrate integrity prior to initial operation.
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3/4 LIMTING CONDI TI ONS FOR OPERATI ON AND SURVEI LLANCE REQUI REMENTS
3/4.0 APPLICABILITY

BASES

Specification 3.0.1 through 3.0.5 establish the general requirenents

applicable to Limting Conditions for Operation. These requirenents

are based on the re?U|renents for Limting Conditions for Operation
0

stated in the Code Federal Regul ations, 10 CFR 50.36(c)(2):

"Limting conditions for operation are the | owest
functional capability or performance |evels of equipnment
required for safe operation of the facility. Wwen a limting
condition for operation of a nuclear reactor is not nmet, the
| i censee shall shut down the reactor or follow any renedi al
action permtted by the technical specification until the
condition can be net."

Specification 3.0.1 establishes the Applicability statenment w thin
each individual specification as the requirenent for when (i.e., in
whi ch OPERATI ONAL MODES or ot her specified conditions) conformance to
t he Llnltlnq'CDndltlons forcgferatLon is required for safe operation
of the facility. The ACTI requi rements establish those renedial
measures that nust be taken within specified time limts when the
requirenents of a Limting Condition for Operation are not mnet.

There are two basic types of ACTION requirenents. The first
specifies the renedial nmeasures that permt continued operation of
the facility which is not further restricted by the tine limts of
the ACTION requirenents. In this case, conformance to the ACTION
requi rements provides an acceptable level of safety for unlimted
conti nued operation as Iongﬁas t he ACTION requirenments continue to be
met. The second type of ACTION requirenment specifies a time [imt in
whi ch conformance to the conditions of the Limting Condition for
Operation nust be nmet. This tinme limt is the allowable outage tine
to restore an inoperable system or conponent to OPERABLE status or
for restoring paraneters wthin specified limts. |f these actions
are not conpleted within the allowable outage tine limts, a shutdown
is required to place the facility in a MODE or condition in which the
specification no |onger applies. It is not intended that the
shutdown ACTION requirenents be used as an operational convenience
which permts (routine) voluntary renoval of a systen(s) or
conponent(s) from service in lieu of other alternatives that would
not result I n redundant systens or conponents being inoperable.

The specified time limts of the ACTION requirenents are applicable
fromthe point intine it is identified that a Limting Condition for

eration is not net. The tine limts of the ACTION requirenents are
al so applicable when a system or conponent is renoved from service
for surveillance testing or investigation of operational problens.
I ndi vi dual specifications may include a specified time limt for the
conpletion of a Surveillance Requirenent when equipnent is renoved
fromservice. In this case, the allowable outage tinme limts of the
ACTI ON requirenments are applicable when this [imt expires if the
surveillance has not been completed. Wen a shutdown is required to
conply with ACTION requirenents, the plant may have entered a MODE in
whi ch” a new specification beconmes applicable.” In this case, the tine
limts of the ACTION requirenents mould'apBIy fromthe point in time
that the new specification becones applicable if the requirenents of
the Limting Condition for Operation are not net.
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3/4.0 APPLICABILITY

BASES ( Conti nued)

Speci fication 3.0.2 est abl i shes t hat nonconpliance wth a
specification exists when the requirenents of the Limting Condition
for Operation are not nmet and the associ ated ACTI ON requirenents have
not been inplenmented within the specified tine interval. The purpose
of this specification is to clarify that (1) inplenmentation of the
ACTION requirenents within the specified tine interval constitutes
conpliance with a specification and (2) conpletion of the renedial
nmeasures of the ACTION requirenents is not required when conpliance
with a Limting Condition for Operation is restored within the tine
interval specified in the associ ated ACTI ON requirenents.

Specification 3.0.3 establishes the shutdown ACTION requirenents that
must be inplenented when a Limting Condition for Operation is not
nmet and the condition is not specifically addressed by the associ ated
ACTI ON requirenents. The purpose of this specification is to
delineate the tinme limts for placing the unit in a safe shutdown
MODE when pl ant operation cannot be nmaintained within the limts for
safe operation defined by the Limting Conditions for Operation and
its ACTION requirenents. It is not intended to be used as an
operational convenience which permts (routine) voluntary renoval of
redundant systens or conponents from service in lieu of other
alternatives that would not result in redundant systens or conponents
bei ng i noperable. One hour is allowed to prepare for an orderly
shutdown before initiating a change in plant operation. This tine
permts the operator to coordinate the reduction in electrical
generation with the |oad dispatcher to ensure the stability and
availability of the electrical grid. The tinme limts specified to
reach | ower MODES of operation permt the shutdown to proceed in a
controlled and orderly manner that is well wthin the specified
maxi num cool down rate and within the cooldown capabilities of the
facility assumng only the mninmum required equipnent is OPERABLE.
This reduces thermal stresses on conponents of the primary cool ant
system and the potential for a plant upset that could challenge
safety systens under conditions for which this specification applies.

If renedial neasures permitting limted continued operation of the
facility wunder the ©provisions of the ACTION requirenents are
conpl eted, the shutdown may be term nated. The tinme limts of the
ACTION requirements are applicable fromthe point in tinme there was a
failure to meet a Limting Condition for Qperation. Therefore, the
shutdown may be termnated if the ACTION requirenents have been net
or the time limts of the ACTION requirenents have not expired, thus
provi ding an al |l owance for the conpletion of the required actions.

The tinme limts of Specification 3.0.3 allow 37 hours for the plant
to be in the COLD SHUTDOMWN MODE when a shutdown is required during
the POANER MODE of operation. If the plant is in a |ower MODE of
operation when a shutdown is required, the tinme limt for reaching
the next |ower MODE of operation applies. However, if a | ower MODE
of operation is reached in less tine than allowed, the total
allowable time to reach COLD SHUTDOWN, or other applicable MODE, is
not reldluced(.j For exanple, if HOT STANDBY is reached in 2 hours, the
time allowe
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3/4.0 APPLICABILITY

BASES ( Conti nued)

to reach HOI SHUTDOMWN is the next 11 hours because the total tine to
reach HOT SHUTDOWN is not reduced from the allowable Iimt of
13 hours. Therefore, if remedial neasures are conpleted that would
permt a return to POANER operation, a penalty is not incurred by
having to reach a | ower MODE of operation in less than the total tine
al | oned.

The sane principle applies with regard to the allowable outage tine
limts of the ACTION requirenents, if conpliance with the ACTION
requi renents for one specification results in entry into a MODE or
condition of operation for another specification in which the
requi renents of the Limting Condition for Operation are not net. |If
t he new specification becones applicable in less time than specified,
the difference may be added to the allowable outage tine limts of
the second specification. However, the allowable outage tinme limts
of ACTION requirenents for a higher MODE of operation may not be used
to extend the allowable outage tine that is applicable when a
Limting Condition for Operation is not net in a |ower MODE of
operation.

The shutdown requirenments of Specification 3.0.3 do not apply in
MODES 5 and 6, because the ACTION requirenents of individual
specifications define the renedial neasures to be taken.

Specification 3.0.4 establishes limtation on MODE changes when a
Limting Condition for Operation is not net. It precludes placing
the facility in a higher MODE of operation when the requirenents for
a Limting Condition for Operation are not net and continued
nonconpliance to these conditions would result in a shutdown to
conply with the ACTION requirenents if a change in MODES were
permtted. The purpose of this specification is to ensure that
facility operation is not initiated or that higher MODES of operation
are not entered when corrective action is being taken to obtain
conpliance with a specification by restoring equipnment to OPERABLE
status or paraneters to specified limts. Compliance with ACTION
requirenents that permt continued operation of the facility for an
unlimted period of tinme provides an acceptable |level of safety for
continued operation without regard to the status of the plant before

or after a MODE change. Therefore, in this case, entry into an
OPERATI ONAL MODE or other specified condition may be nmade in
accordance with the provisions of the ACTION requirenents. The

provisions of this specification should not, however, be interpreted
as endorsing the failure to exercise good practice in restoring
systens or conponents to OPERABLE status before plant startup.

Wien a shutdown is required to conply with ACTION requirenents, the
provi sions of Specification 3.0.4 do not apply because they would
delay placing the facility in a | ower MODE of operation.
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3/4.0 APPLICABILITY

BASES ( Conti nued)

Specification 3.0.5 This specification delineates what additiona
conditions nust be satisfied to permt operation to continue,
consistent with the ACTION statenments for power sources, when a
normal or energency power source is not OPERABLE. It specifically
prohi bits operation when one division is inoperable because its
normal or energency power source is inoperable and a system
subsystem train, conponent or device in another division is
i noper abl e for another reason.

The provisions of this specification permt the ACTION statenents
associated with individual systens, subsystens, trains, conponents,
or devices to be consistent with the ACTION statenents of the
associ ated electrical power source. It allows operation to be
governed by the tinme limts of the ACTION statenent associated wth
the Limting Condition for Operation for the normal or energency
power source, not the individual ACTION statenments for each system
subsystem train, conponent or device that is determned to be
i noperable solely because of the inoperability of its normal or
ener gency power source.

For exanple, Specification 3.8.1.1 requires in part that two
energency diesel generators be OPERABLE. The ACTION statenent

provides for a 72 hour out-of-service tine when one energency diesel

generator is not OPERABLE. If the definition of OPERABLE were
applied wthout consideration of Specification 3.0.5, all system
subsystens, trains, conmponents and devi ces supplied by the inoperable
energency power source would also be inoperable. This would dictate
i nvoki ng the applicable ACTION statenents for each of the applicable
Limting Conditions for Operation. However, the provisions of

Specification 3.0.5 permt the time limts for continued operation to
be consistent with the ACTION statenent for the inoperable energency
di esel generator instead, provided the other specified conditions are
satisfied. In this case, this would nmean that the correspondi ng
normal power source nust be OPERABLE, and all redundant systens,

subsystens, trains, conponents, and devices nust be OPERABLE, or

ot herwi se satisfy Specification 3.0.5 (i.e, be capable of performng
their design function and have at |east one normal or one energency
power source OPERABLE). If they are not satisfied, action is
required in accordance with this specification

As a further exanple, Specification 3.8.1.1 requires in part that two
physically independent circuits between the offsite transm ssion
network and the onsite Class | E distribution systembe OPERABLE. The
ACTION statement provides a 24-hour out-of-service time when both
required offsite circuits are not OPERABLE. If the definition of
OPERABLE were applied w thout consideration of Specification 3.0.5,
all systens, subsystens, trains, conponents and devices supplied by
the inoperable normal power sources, both of the offsite circuits,
woul d al so be inoperable. This would dictate invoking the applicable
ACTION statenment for the inoperable normal power sources I nstead,
provi ded the other specified conditions are satisfied. |In this case,
this would nean that for one division the enmergency power source nust
be OPERABLE (as nust be the conponents supplied by the energency
power source) and all redundant systens, subsystens,
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3/4.0 APPLICABILITY

BASES ( Conti nued)

trains, conponents and devices in the other division nust be
OPERABLE, or |ikew se satisfy Specification 3.0.5 (i.e., be capable
of performing their design functions and have an energency power

source OPERABLE). In other words, both energency power sources nust
be OPERABLE and all redundant systens, subsystens, trains, conponents
and devices in both divisions nust also be OPERABLE. If these

conditions are not satisfied, action is required in accordance wth
this specification.

In MODES 5 or 6 Specification 3.0.5 is not applicable, and thus the
i ndi vidual ACTION statenments for each applicable Limting Condition
for Operation in these MODES nust be adhered to.

Specification 3.0.6 establishes the all owance for restoring equi pnent
to service under admnistrative controls when it has been renoved
fromservice or declared inoperable to conply with ACTIONS. The sole
purpose of this specification is to provide an exception to
Specification 3.0.1 (e.g., to not conply with the applicabl e ACTI ONS)
to allow the performance of Surveillance Requirenents and post
mai nt enance testing to denonstrate:

a. The OPERABILITY of the equi pnent being returned to service;
or

b. The OPERABI LI TY of other equi pnent.
The adm nistrative controls ensure the tine the equipnent is returned

to service in conflict wth the requirenments of the ACTIONS is
limted to the time absolutely necessary to perform the allowed

testing. This specification does not provide tinme to perform any
ot her preventive or corrective naintenance. M nor corrections such
as adjustments of |imt switches to correct position indication

anonalies are considered within the scope of this specification.
O her nore significant tasks such as valve packing replacenent are
not permtted by this specification.

It is expected that the testing will confirm equi pment operability.
Should the testing denonstrate that the equipnment is not operable
the provisions of LCO 3.0.1 will be applied.

An exanple of denonstrating the OPERABILITY of the equipnent being
returned to service is reopening a containnent isolation valve that
has been closed to conply with ACTIONS and nust be reopened to
performthe surveillance requirenents.
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An exanple of denonstrating the OPERABILITY of other equipnment is
taking an inoperable channel or trip system out of the tripped
condition to prevent the trip function from occurring during the
performance of a surveillance requirenent on another channel in the
other trip system A simlar exanple of denonstrating the
OPERABI LI TY of other equipnent is taking an inoperable channel or
trip system out of the tripped condition to permt the logic to
function and indicate the appropriate response during the performance
of a surveillance requirenent on another channel in the sanme trip
system

Specifications 4.0.1 through 4.0.5 establish the general requirenents
applicable to Surveillance Requirenents. These requirenents are
based on the Surveillance Requirenents stated in the Code of Federal
Regul ati ons, 10 CFR 50.36(c)(3):

"Surveillance requirenents are requirenents relating to
test, calibration, or inspection to ensure that the
necessary quality of systens and conponents is naintained,
that facility operation will be wthin safety Iimts, and
that the limting conditions of operation will be net.”

Specifications 4.0.1 establishes the requirenent that surveillances
must be perforned during the OPERATI ONAL MODES or other conditions
for which the requirenments of the Limting Conditions for QOperation
apply unless otherwse stated in an individual Surveill ance
Requi renent . The purpose of this specification is to ensure that
surveillances are performed to verify the operational status of
systens and conponents and that paraneters are wthin specified
limts to ensure safe operation of the facility when the plant is in
a MODE or other specified condition for which the associated Limting
Conditions for Operation are applicable. Surveil |l ance Requirenents
do not have to be perfornmed when the facility is in an OPERATI ONAL
MODE for which the requirenents of the associated Limting Condition
for Operation do not apply unless otherwi se specified. The
Surveill ance Requirenents associated with a Special Test Exception
are only applicable when the Special Test Exception is used as an
al |l owabl e exception to the requirenents of a specification.

Specification 4.0.2 establishes the |limt for which the specified
time interval for Surveillance Requirenents my be extended. It
permts an all owabl e extension of the normal surveillance interval to
facilitate surveillance scheduling and consideration of plant
operating conditions that may not be suitable for conducting the
surveill ance; e.g., transi ent condi tions or ot her ongoi ng
surveillance or maintenance activities. It also provides flexibility
to acconmodate the length of a fuel cycle for surveillances that are
performed at each refueling outage and are specified with an 18-nonth
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surveillance interval. It is not intended that this provision be
used repeatedly as a convenience to extend surveillance intervals
beyond t hat specified for surveillances that are not performed during
refueling outages. The Iimtation of Specification 4.0.2 is based on
engi neering judgnent and the recognition that the nbst probable
result of any particular surveillance being perfornmed is the
verification of conformance with the Surveillance Requirenents. This
provision is sufficient to ensure that the reliability ensured
t hrough surveillance activities is not significantly degraded beyond
that obtained fromthe specified surveillance interval

Specification 4.0.3 establishes the failure to performa Surveillance
Requirenent within the allowed surveillance interval, defined by the
provi sions of Specification 4.0.2, as a condition that constitutes a
failure to neet the OPERABILITY requirenents for a Limting Condition
for QOperation. Under the provisions of this specification, systens
and conponents are assumed to be OPERABLE when Surveillance
Requi renments have been satisfactorily perforned within the specified

time interval. However, nothing in this provision is to be construed
as inplying that systenms or conponents are OPERABLE when they are
found or known to be inoperable although still neeting the
Survei l | ance Requirenents. This specification also clarifies that

the ACTION requirenents are applicable when Surveillance Requirenents
have not been conpleted wthin the allowed surveillance interval and
that the time limts of the ACTION requirenents apply from the point
intime it is identified that a surveillance has not been perforned
and not at the tine that the allowed surveillance interval was

exceeded. Compl etion of the Surveillance Requirement wthin the
al lowabl e outage tine limts of the ACTION requirenments restores
conpliance with the requirenents of Specification 4.0.3. However,

this does not negate the fact that the failure to have perforned the
surveillance wthin the allowed surveillance interval, defined by the
provi sions of Specification 4.0.2, was a violation of the OPERABI LI TY
requirenments of a Limting Condition for Operation that is subject to
enf orcenment action. Further, the failure to perform a surveill ance
wWithin the provisions of Specification 4.0.2 is a violation of a
Techni cal Specification requirement and is, therefore, a reportable
event under the requirements of 10 CFR 50.73(a)(2)(i)(B) because it
is a condition prohibited by the plant's Techni cal Specifications.

If the allowable outage tinme limts of the ACTION requirenents are
|l ess than 24 hours or a shutdown is required to conply with ACTI ON

requirenents, e.g., Specification 3.0.3, a 24-hour allowance is
provided to permt a delay in inplenenting the ACTION requirenents.
This provides an adequate tine Ilimt to conplete Surveillance
Requi renents that have not been perforned. The purpose of this

allowance is to permt the conpletion of a surveillance before a
shutdown is required to conply with ACTION requirenents or before
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other renedial neasures wuld be required that may preclude
conpletion of a surveillance. The basis for this allowance includes
consideration for plant conditions, adequate planning, availability
of personnel, the tine required to performthe surveillance, and the
safety significance of the delay in conpleting the required
surveill ance. This provision also provides a tine |imt for the
conpletion of Surveillance Requirenents that becone applicable as a
consequence of MODE changes inposed by ACTION requirenents and for
conpleting Surveillance Requirenents that are applicable when an
exception to the requirenents of Specification 4.0.4 is allowed. | f
a surveillance is not conpleted within the 24-hour allowance, the
time limts of the ACTION requirenents are applicable at that tine.
When a surveillance is performed within the 24-hour allowance and the
Surveillance Requirenents are not net, the time limts of the ACTION
requirenents are applicable at the tinme that the surveillance is
term nat ed.

Surveill ance Requirenments do not have to be perfornmed on inoperable
equi pnent because the ACTION requirenents define the renedial
nmeasures that apply. However, the Surveillance Requirenents have to
be net to denonstrate that inoperable equi pment has been restored to
OPERABLE st at us.

Specification 4.0.4 establishes the requirenment that all applicable
surveillances nust be met before entry into an OPERATI ONAL MODE or
other condition of operation specified in the Applicability
st at enent . The purpose of this specification is to ensure that
system and conponent OPERABILITY requirenents or paraneter limts are
nmet before entry into a MODE or condition for which these systens and
conponents ensure safe operation of the facility. This provision
applies to changes in OPERATI ONAL MODES or other specified conditions
associated wth plant shutdown as well as startup.

Under the provisions of this specification, the applicable
Surveillance Requirenments nust be performed within the specified
surveillance interval to ensure that the Limting Conditions for
Qperation are nmet during initial plant startup or followi ng a plant
out age.

Wien a shutdown is required to conply with ACTION requirenents, the

provi sions of Specification 4.0.4 do not apply because this would
delay placing the facility in a | ower MODE of operation.
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Specification 4.0.5 establishes the requirenent that inservice
i nspection of ASME Code Class 1, 2, and 3 conponents and inservice
testing of ASME Code Class 1, 2, and 3 punps and valves shall be
performed in accordance with a periodically wupdated version of
Section XI of the ASME Boil er and pressure Vessel Code and Addenda as
required by 10 CFR 50. 55a. These requirenents apply except when
relief has been provided in witing by the Conmm ssion.

This specification includes a clarification of the frequencies for
performng the inservice inspection and testing activities required
by Section XI of the ASME Boiler and Pressure Vessel Code and
appl i cabl e Addenda. This clarification is provided to ensure
consistency 1in surveillance intervals throughout the Technical
Specifications and to renove any anbiguities relative to the
frequencies for performing the required inservice inspection and
testing activities.

Under the ternms of this specification, the nobre restrictive
requi renents of the Technical Specifications take precedence over the
ASME Boiler and Pressure Vessel Code and applicable Addenda. The
requi renments  of Specification 4.0.4 to perform surveillance
activities before entry into an OPERATI ONAL MODE or other specified
condition takes precedence over the ASME Boiler and Pressure Vesse
Code provision which allows punps and valves to be tested up to one
week after return to normal operation. The Technical Specification
definition of OPERABLE does not allow a grace period before a
conponent that is not capable of performng its specified function
is declared inoperable and takes precedence over the ASME Boil er and
Pressure Vessel Code provision which allows a valve to be incapable
of performng its specified function for up to 24 hours before being
decl ared i noper abl e.
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATI ON CONTROL

3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARG N

A sufficient SHUTDOAN MARG N ensures that 1) the reactor can be
made subcritical fromall operating conditions, 2) the reactivity
transi ents associated with postul ated accident conditions are
controllable within acceptable limts, and 3) the reactor will be
mai nt ai ned sufficiently subcritical to preclude inadvertent
criticality in the shutdown condition.

SHUTDOWN MARG N requi renents vary throughout core life as a
function of fuel depletion, RCS boron concentration, and RCS Tgyg.
The nost restrictive condition occurs at EQL, with T4 at no | oad
operating tenperature, and is associated with a postulated steamline
break accident and resulting uncontrolled RCS cooldown. 1In the
anal ysis of this accident, a mnimum SHUTDOAN MARG N of 1.77% Ak/ k
isinitially required to control the reactivity transient.

Accordi ngly, the SHUTDOWN MARG N requirenment is based upon this
limting condition and is consistent with FSAR acci dent anal ysi s
assunptions. Wth Tgg < 200°F, the reactivity transients resulting
froma postul ated steamline break cool down are mninmal and a 1%
Ak/ k SHUTDOAN MARG N provi des adequate protection.

The purpose of borating to the COLD SHUTDOWN boron concentration
prior to blocking safety injection is to preclude a return to
criticality should a steam|ine break occur during plant heatup or
cool down.

3/4.1.1.3 BORON DI LUTI ON

A mnimumflowrate of at | east 3000 GPM provi des adequat e
m xi ng, prevents stratification and ensures that reactivity changes
w || be gradual during boron concentration reductions in the Reactor
Cool ant System A flowrate of at |least 3000 GPMw || circulate an
equi val ent Reactor Cool ant System vol une of 9370 cubic feet in
approximately 30 mnutes. The reactivity change rate associate with
boron reductions wll therefore be within the capability for operator
recognition and control.

3/4.1.1.4 MODERATOR TEMPERATURE COEFFI Cl ENT ((MTC)

The limtations on MIC are provided to ensure that the
assunptions used in the accident and transient anal yses renmain valid
t hrough each fuel cycle. The surveillance requirenent for
nmeasur enent of the MIC at the begi nning and near the end of each fuel
cycle is adequate to confirmthe MIC val ue since this coefficient
changes slowy due principally to the reduction in RCS boron
concentration associated with fuel burnup.
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REACTI VI TY CONTROL SYSTEMS

BASES

3/4.1.1.5 M N MM TEMPERATURE FOR CRITI CALITY

This specification ensures that the reactor wll not be nade
critical with the Reactor Coolant System average tenperature |ess
than 541°F. This limtation is required to ensure 1) the noderator
tenperature coefficient is within its analyzed tenperature range,
2) the pressurizer is capable of being in an OPERABLE status wth a
steam bubble, 3) the reactor pressure vessel is above its mninmm
RTnor tenperature and 4) the protective instrunmentation is within its
normal operating range.

3/4.1.2 BORATI ON SYSTEMS

3/4.1.2.1 - 3/4.1.2.7 (These Specification nunbers are not used.)

3/4.1.2.8 Refueling Water Storage Tank (RWST)

The technical specification |limt on the refueling water storage
tank has been established at 859,248 gallons to account for
reactivity considerations and the NPSH requirenents of the ECCS
system and the water required for contai nnment spray operation.

The OPERABILITY of the Refueling Water Storage Tank (RWST) as part
of the ECCS ensures that a sufficient supply of borated water is
avai lable for injection by the ECCS in the event of either a LOCA or

a steanline break. The limts on RWST mninmm volunme and boron
concentration ensure that: 1) sufficient water is available within
containment to permt recirculation cooling flowto the core, 2) the
reactor will remain subcritical in the cold condition (68 to 212

degrees-F) followng a small break LOCA assum ng conplete m xing of
the RWST, RCS and ECCS water volunmes with all control rods inserted
except the nost reactive control rod assenbly (ARI-1), 3) the
reactor wll remain subcritical in the czol d condition followng a
| arge break LOCA (break flow area > 3.0 ft“) assum ng conplete m xi ng
of the RWST, RCS, ECCS, chem cal addition tank, containnent spray
system pi pi ng, and other water volunes that may eventually reside in
the sunp Post-LOCA with all control rods assuned to be out (ARO,
4) long term subcriticality followng a steamine break assum ng
ARl -1 and to preclude fuel failure.
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NPF- 73
REACTI VI TY CONTROL SYSTEMS

BASES

3/4.1.2.8 Refueling Water Storage Tank (RWST) (Conti nued)

The maxi mum all owabl e value for the RWST boron concentration forns
the basis for determning the tinme (post-LOCA) at which operator
action is required to switch over the ECCS to hot leg recircul ation
in order to avoid precipitation of the sol uble boron.

The boron capability of the RAST is sufficient to provide a SHUTDOM
MARG N from all operating conditions of 1.77% Ak/k after xenon decay
and cooldown to 200°F. The maxi mum boration capability requirenments
occur at BOL from full power peak xenon conditions and requires
100, 000 gallons of 2400 ppm borated water from the refueling water
st orage tank.

3/4.1.2.9 Isolation of Unborated Water Sources - Shut down

| solation of the primary grade water flow path during MODES 4, 5
and 6 precludes an unplanned boron dilution at these conditions
since the sole source of unborated water to the charging punps is
isolated. This elimnates the design basis boron dilution event in
MODES 4, 5 and 6. During planned boron dilution events, operator
attention will be focused on the boron dilution process and any
i nappropriate blender operation would be readily identified through
various indications which includes the output from the source range
nucl ear instrunentation.

Closing either a) 2CHS-37 and 2CHS-828 or b) 2CHS-91, 2CHS-96, and
2CHS-138 wll ensure that all possible flow paths are isolated from
the Primary Gade Water System to the operating Reactor Cool ant
System flow path via the charging punps, thus preventing any
potential inadvertent boron dilution event by injection of unborated
wat er .

The ACTION to suspend all operations involving positive reactivity
changes or CORE ALTERATIONS is intended to provide assurance that no

other activity will mask any potential unintentional boron dilution
event . Maintaining the Primary Gade Water System isolated is
necessary to ensure that the design basis boron dilution event is
not credible. Thus, immediate corrective action is needed to
restore positive isolation as soon as possible when not conducting
pl anned boron dilution or makeup activities. Lack of continuous
corrective action to restore the Limting Condition for Operation
(LCO would then nake a potential inadvertent boron dilution

credible and require performng additional analysis to verify
accept abl e consequences if it should occur.
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NPF- 73
REACTI VI TY CONTROL SYSTEMS

BASES

3/4.1.2.9 Isolation of Unborated Water Sources - Shutdown (Conti nued)

Verifying the SHUTDOMN MARG N within one hour ensures that no
unaccept abl e reduction of SHUTDOAWN MARGA N occurred when the LCO
requi renents were not satisfied. The SHUTDOWN MARG N need only be
verified once since the cessation of any activities involving
positive reactivity changes, CORE ALTERATIONS or use of the Primary
G ade Water System with the Charging System wll prevent any future
potential injection of primary grade water into the Reactor Cool ant
System The verification of SHUTDOMN MARG N needs to be conpleted
anytime that the ACTION is entered even if the LCO is subsequently
satisfied before the verification is conpleted to ensure that no
unaccept abl e reduction of SHUTDOAWN MARGA N occurred when the LCO
requi renents were not satisfied.

The primary function of the surveillance is to ensure that the
val ve(s) used to isolate the Primary Grade Water System are | ocked,
seal ed or otherw se secured. The frequency of 31 days to ensure
that the Primary Grade Water Systemis properly isolated is based on
engi neering judgnent, and has proven to be acceptable. Qper ati ng
experience has shown that the failure rate is so low that the 31 day
frequency is justified. A tinme frame of 15 mnutes provides a
m ni mrum reasonable tinme for an operator to isolate the Primary G ade
Water System follow ng a planned activity requiring its use.

3/4.1.3 MOVABLE CONTROL ASSEMBLI ES

The specifications of this section ensure that 1) acceptable power
distribution limts are maintained, 2) the mninmm SHUTDOAN MARG N
is maintained, and 3) the potential effects of rod msalignnment on
associated accident analyses are limted. OPERABI LI TY of the
novabl e control assenblies is established by observing rod notion
and determning that rods are positioned wthin + 12 steps
(indicated position), of the respective group demand counter
posi tion. The verification of individual rod position indicators
and demand position indicators within the required 12 steps over the
full range of indicated rod travel is acconplished by conparisons of
the indications at specific rod positions (identified in the
applicable surveillance procedure) to ensure the required accuracy
is achieved. As the individual rod position indicators for the
shut down banks do not indicate over the full range of rod travel,
only points within the indicated ranges are required for conparison.
The OPERABILITY of the control rod position indication system is
required to determne control rod positions and thereby ensure
conpliance with the control rod alignnment and insertion limts.
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NPF- 73
REACTI VI TY CONTROL SYSTEMS

BASES

3/4.1.3 MOVABLE CONTROL ASSEMBLIES (Conti nued)

The ACTION statenents which permt limted variations fromthe basic
requi renents are acconpani ed by additional restrictions which ensure
that the original design criteria are net. M salignment of a rod
requi res nmeasuremnment of peaking factors and a restriction in THERVAL
PONER. These restrictions provide assurance of fuel rod integrity
during continued operation. In addition, those safety analyses
affected by a msaligned rod are reevaluated to confirm that the
results remain valid during future operation.

The maxi mum rod drop tine restriction is consistent wwth the assuned

rod drop tinme used in the safety analyses. Measurenment with Tgy
greater than or equal to 541°F and with all reactor coolant punp
operating ensur es t hat t he nmeasur ed drop tines wi | be

representative of insertion tinmes experienced during a reactor trip
at operating conditions.

For Specification 3.1.3.1 ACTIONS c. and d., it is incunbent upon
the plant to verify the trippability of the inoperable control
rod(s). Trippability is defined in Attachnent C to a letter dated
Decenber 21, 1984, from E. P. Rahe (Wstinghouse) to C. QO Thonas

(NRC) . This may be by verification of a control system failure
usually electrical in nature, or that the failure is associated with
the control rod stepping nechanism In the event the plant is

unable to verify the rod(s) trippability, it nust be assumed to be
untri ppable and thus falls under the requirenments of ACTION a.
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3/4.2 POAER DI STRIBUTION LIM TS

BASES

The specifications of this section provide assurance of fuel
integrity during Condition I (Normal Operation) and Il (Incidents of
Moder at e Frequency) events by: (a) maintaining the mninmum DNBR in
the core > the design DNBR limt during normal operation and in short

term transients, and (b) limting the fission gas release, fuel
pellet tenperature and cladding nechanical properties to wthin
assunmed design criteria. In addition, limting the peak |inear power

density during Condition | events provides assurance that the initial
conditions assuned for the LOCA analyses are net and the ECCS
acceptance criteria limt of 2200°F is not exceeded.

The definitions of hot channel factors as used in these
specifications are as foll ows:

Fd 2) Heat Flux Hot Channel Factor, is defined as the maximm
| ocal heat flux on the surface of a fuel rod at core
elevation Z divided by the average fuel rod heat flux,
allowing for manufacturing tolerances on fuel pellets and

r ods.
FXH Nucl ear Ent hal py Ri se Hot Channel Factor, is defined as the
integral of Ilinear power along the rod with the highest

integrated power to the average rod power.
3/4.2.1 AXIAL FLUX DI FFERENCE ((AFD)

The limts on AXIAL FLUX DI FFERENCE assure that the Fg(Z) upper
bound envelope tinmes the nornalized axial peaking factor is not
exceeded during either normal operation or in the event of xenon
redi stribution follow ng power changes.

Target flux difference is determned at equilibrium xenon
condi ti ons. The full length rods may be positioned within the core
in accordance with their respective insertion limts and should be
inserted near their normal position for steady state operation at
hi gh power |evels. The value of the target flux difference obtained
under these conditions divided by the fraction of RATED THERVAL PO/ER
is the target flux difference at RATED THERVAL POWNER for the
associ ated core burnup conditions. Target flux differences for other
THERVAL PONER | evels are obtained by nultiplying the RATED THERVAL
PONER val ue by the appropriate fractional THERVAL POAER | evel . The
periodi c updating of the target flux difference value is necessary to
reflect core burnup considerations.

Al though it is intended that the plant will be operated with the
AXI AL FLUX DI FFERENCE within the target band about the target flux
difference, during rapid plant THERVAL POAER reductions, control rod
notion will cause the AFD to deviate outside of the target band at
reduced THERVAL POVNER | evel s. This deviation will not affect the
xenon redistribution sufficiently to change the envel ope of peaking
factors which may be reached on a subsequent return to RATED THERVAL
PONER (with the AFD within the target band) provided the tine
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PONER DI STRIBUTION LIM TS

BASES

AXI AL FLUX DI FFERENCE (AFD) ( Conti nued)

duration limt of the deviation is limted. Accordingly, a 1 hour
penalty deviation limt cunulative during the previous 24 hours is
provided for operation outside of the target band but wthin the
limts specified in the CORE OPERATING LIMTS REPORT for THERVAL
PONER | evel s between 50% and 90% of RATED THERVAL PONER. For THERMAL
POAER | evel s between 15% and 50% of RATED THERVAL POWAER, devi ations
of the AFD outside of the target band are less significant. The
penalty of 2 hours actual tinme reflects this reduced significance.

Provisions for nonitoring the AFD on an automatic basis are
derived from the plant process conputer through the AFD Monitor
Alarm The conmputer determ nes the one m nute average of each of the
OPERABLE excore detector outputs and provides an alarm nessage
imrediately if the AFD for at least 2 of 4 or 2 of 3 OPERABLE excore
channel s are outside the target band and the THERVAL POMNER i s greater
than 90% of RATED THERMAL POWAER. During operation at THERVAL PONER
| evel s between 50% and 90% and between 15% and 50% of RATED THERMAL
PONER, the conputer outputs an alarm nessage when the penalty
deviation accunmul ates beyond the limts of 1 hour and 2 hours,
respectively.

Figure B 3/4 2-1 shows a typical nonthly target band near the
begi nning of core life.

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY HOT CHANNEL
FACTORS Fo(Z) and FN,,

The limts on heat flux and nucl ear enthal py hot channel factors
ensure that 1) the design limts on peak |ocal power density and
m ni rum DNBR are not exceeded and 2) in the event of a LOCA the peak
fuel clad tenperature will not exceed the ECCS acceptance criteria
limt of 2200°F.

Each of these hot <channel factors are neasurable but wll

normal | y only be determ ned periodically as specified in
Specifications 4.2.2 and 4.2.3. This periodic surveillance is
sufficient to insure that the hot channel factor Iimts are

mai nt ai ned provi ded:
a. Control rods in a single group nove together with no
i ndi vidual rod insertion differing by nore than = 12 steps
fromthe group denmand position.

b. Control rod groups are sequenced with overl appi ng groups as
described in Specification 3.1.3.6.
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PONER DI STRIBUTION LIM TS

BASES

3/4.2.2 and 3/4.2.3 HEAT FLUX AND NUCLEAR ENTHALPY HOT CHANNEL
FACTORS FZ) and FN,, (Conti nued)

C. The control rod insertion limts of Specifications 3.1.3.5
and 3.1.3.6 are nmaintai ned.

d. The axial power distribution, expressed in terns of AX AL
FLUX DI FFERENCE is maintained within the limts.

The relaxation in FNH as a function of THERVAL PONER all ows
changes in the radial power shape for all permssible rod insertion
limts. FN will be mintained within its |imts provided
conditions a through d above, are naintai ned.

Wen an Fq neasurenent is taken, both experinmental error and
manuf acturing tol erance nmust be allowed for. 5% is the appropriate
experinmental error allowance for a full core map taken with the
incore detector flux nmapping system and 3% is the appropriate
al l onance for manufacturing tolerance.

The specified |imt of FRH contains an 8% allowance for
uncertainties which mnmeans that normal, full power, three |oo0p
operation will result in FNH | ess than or equal to the design limt

specified in the CORE OPERATI NG LI M TS REPORT

Fuel rod bowi ng reduces the value of DNB ratio. Margin has been
mai nt ai ned between the DNBR val ue used in the safety anal yses and the
design limt to offset the rod bow penalty and ot her penalties which

may apply.

The radial peaking reactor Fxy(Z) is neasured periodically to
provide assurance that the hot channel factor, FgZ), remains within
its linmit. The Fe linmit for Rated Thermal Power (F ''y,) provided in
the CORE OPERATING LIMTS REPORT was determ ned from expected power
control maneuvers over the full range of burnup conditions in the
core.
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PONER DI STRIBUTION LIM TS

BASES

3/4.2.4 QUADRANT POAER TILT RATI O (QPTR)

BACKGROUND

The Quadrant Power Tilt Ratio |imt ensures that the gross radial
power distribution remains consistent with the design values used in
the safety anal yses. Precise radial power distribution neasurenents
are nmade during startup testing, after refueling, and periodically
during power operation. The QPTR is routinely determ ned using the
power range channel input which is part of the power range nuclear
instrunentation (NI). The power range channel provides a protection
function and has operability requirenents in LCO 3.3.1. Wile part
of the N channel, the power range channel input to QPTR functions
i ndependently of the power range channel in nonitoring radial power
distribution. For this reason, if the power range channel output is
i noperabl e, the power range channel input to QPTR nay be unaffected
and capable of nonitoring for the QPTR

The power density at any point in the core nust be |imted so that
the fuel design criteria are maintained. Together, LCO 3.2.1, "AXl AL
FLUX DI FFERENCE (AFD)," LCO 3.2.4, and LCO 3.1.3.6, "Control Rod
Insertion Limts,” provide |limts on process variables that
characterize and control the three dinensional power distribution of
the reactor core. Control of these variables ensures that the core
operates within the design criteria and that the power distribution
remains within the bounds used in the safety anal yses.

APPLI CABLE SAFETY ANALYSES

This LCO precludes core power distributions that violate the
follow ng fuel design criteria:

a. During a large break |oss of coolant accident, the peak
cl adding tenperature must not exceed 2200°F in accordance
with 10 CFR 50. 46;

b. During a loss of forced reactor coolant flow accident,
there nust be at least 95 percent probability at the
95 percent confidence level (the 95/95 departure from
nucl eate boiling (DNB) criterion) that the hot fuel rod in
the core does not experience a DNB condition;

C. During an ejected rod accident, the fission energy input to
the fuel nust not exceed 280 cal/gmin accordance with the
indicated failure threshold from the TREAT results (UFSAR
15.4.8), and

BEAVER VALLEY - UNIT 2 B 3/4 2-5 Amendnment No. 75




PONER DI STRIBUTION LIM TS

BASES

3/4.2.4 QUADRANT POWNER TILT RATIO (QPTR) (Conti nued)

APPLI CABLE SAFETY ANALYSES (Conti nued)

d. The control rods nust be capable of shutting down the
reactor wwth a m ni num required Shutdown Margin (SDM wth
the highest worth control rod stuck fully wthdrawn in
accordance with 10 CFR 50, Appendix A, GDC 26.

The LCOlimts on the AFD, the QPTR, the Heat Fl ux Hot Channel Factor
(F(2)), the Nuclear Enthalpy Rise Hot Channel Factor (FXFP’ and

control bank insertion are established to preclude core power
distributions that exceed the safety analyses limts.

The QPTR limts ensure that FNH and Fy(Z) remain below their Iimting

val ues by preventing an undetected change in the gross radial power
di stribution.

In MODE 1, the FN, and FgZ) linits nust be maintained to preclude

core power distributions from exceeding design limts assuned in the
saf ety anal ysi s.

LCO

The QPTR limt of 1.02, at which corrective action is required,
provides a margin of protection for both the DNB ratio and |inear
heat generation rate contributing to excessive power peaks resulting
fromX-Y plane power tilts. A limting QPTR of 1.02 can be tolerated

before the margin for uncertainty in FgZ) and (FNFP is possibly
chal | enged.

APPLI CABI LI TY

The QPTR limt nust be maintained in MODE 1 with THERVAL PO/AER
greater than 50 percent RATED THERVAL POAER (RTP) to prevent core
power distributions fromexceeding the design limts.

Applicability in MODE 1 less than or equal to 50 percent RTP and in

other MODES is not required because there is either insufficient
stored energy in the fuel or insufficient energy being transferred to
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PONER DI STRIBUTION LIM TS

BASES

3/4.2.4 QUADRANT PONER TILT RATI O (QPTR) (Conti nued)

APPL| CABI LI TY ( Conti nued)

the reactor coolant to require the inplenmentation of a QPTR limt on
the distribution of core power. The QPTR |imt im these conditions
is, therefore, not inportant. Note that the Fay and F(Z) LCGs
still apply, but allow progressively higher peaking factors at
50 percent RTP or |ower.

ACTI ON

a. Wth the QPTR exceeding its limt, a power |evel reduction
of 3 percent RTP for each 1 percent by which the QPTR
exceeds 1.00 is a conservative tradeoff of total core power
with peak |inear power. The conpletion tine of 2 hours
allows sufficient time to identify the cause and correct
the tilt. Note that the power reduction itself may cause a
change in the tilted condition.

o

After conpletion of ACTION a, any additional changes in the
QPTR are detected by requiring a check of the QPTR once per
12 hours thereafter. If the QPTR continues to increase,
THERVAL POWER has to be reduced accordingly. A 12 hour
conpletion tinme is sufficient because any additional change
in QPTR woul d be relatively sl ow

[¢]

The peaking factors Fwy| and FgZ) are of primry
inportance in ensuring that the power distribution remains
consistent with the initial conditions used jn the safety
anal yses. Perform ng surveillances on Fay and Fg2)
wWithin the conpletion time of 24 hours ensures that these
primary indicators of power distribution are within their
respective limts. A conpletion tine of 24 hours takes
into consideration the rate at which peaking factors are
likely to change, and the time required to stabilize the
pl ant and performa flux map. |If these peaking factors are
not within their limts, the actions provide an appropriate
response for the abnormal condition. If the QPTR remains
above its specified |imt, the peaking factor surveik}ances
are required each 7 days thereafter to evaluate Fpy and
FJZ) with changes in power distribution. Relatively snmall
changes are expected due to either burnup and xenon
redi stribution or correction of the cause for exceeding the
QPTR limt.
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PONER DI STRIBUTION LIM TS

BASES

3/4.2.4 QUADRANT POAER TILT RATI O (QPTR) (Conti nued)

ACTI ON ( Cont i nued)

d.

o

Al t hough FNH and Fy(Z) are of primary inportance as initial

conditions in the safety analyses, other changes in the
power distribution nmay occur as the QPTR limt is exceeded
and may have an inpact on the validity of the safety
anal ysi s. A change in the power distribution can affect
such reactor paraneters as bank worths and peaking factors
for rod mal function accidents. When the QPTR exceeds its
limt, it does not necessarily nmean a safety concern
exi sts. It does nean that there is an indication of a
change in the gross radial power distribution that requires
an investigation and evaluation that is acconplished by
exam ning the incore power distribution. Specifically, the
core peaking factors and the quadrant tilt nmust be
eval uated because they are the factors that best
characterize the core power distribution. This re-
evaluation is required to ensure that, before increasing
THERVAL POWNER to above the limt of ACTION a or b, the
reactor core conditions are consistent wth the assunptions
in the safety anal yses.

If the QPTR has exceeded the 1.02 limt and a re-eval uation
of the safety analysis is conpleted and shows that safety
requirenents are net, the excore detectors are nornalized
to show a QPTR less than or equal to 1.02 prior to
i ncreasi ng THERVAL POANER to above the |limt of ACTION a or
b. This is done to detect any subsequent significant
changes in QPTR

This action assures that the indicated QPT is not
normali zed until after the re-evaluation of the safety
analysis has determned that core conditions at RTP are
within the safety analysis assunptions (i.e., ACTION d).
This is intended to prevent any anbiguity about the
requi red sequence of actions.

Once the flux tilt is normalized (i.e., ACTION e is
perfornmed), it 1is acceptable to return to full power
operation. However, as an added check that the core power
distribution at RTP is consistent with the safety anal ysis
assunptions, ACTION f requires verification that FyZ) and

FXH are within their specified limts within 24 hours of
reaching RTP. As an added precaution, if the core
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PONER DI STRIBUTION LIM TS

BASES

3/4.2.4 QUADRANT PONER TILT RATI O (QPTR) (Conti nued)

ACTI ON_( Cont i nued)

power does not reach RTP within 24 hours, but is increased
slowy, then the peaking factor surveillances nust be
performed within 48 hours of the tine when the ascent to
power was begun. These conpletion tines are intended to
al l ow adequate tine to increase THERVAL PONER to above the
limt of ACTION a or b, while not permtting the core to
remain with unconfirmed power distributions for extended
periods of tine.

This action assures that the peaking factor surveill ances
may only be done after the excore detectors have been
normali zed to show a tilt less than or equal to 1.02 (i.e.,
ACTION e). The intent of this is to have the peaking
factor surveillances perforned at operating power |evels,
whi ch can only be acconplished after the excore detectors
are normalized to show a tilt less than or equal to 1.02
and the core returned to power.

o If ACTIONS a through f are not conpleted within their
associ ated conpletion tines, the unit nust be brought to a
MODE or condition in which the requirenments do not apply.
To achieve this status, THERVAL POAER nust be reduced to
|l ess than 50 percent RTP within 4 hours. The all owed
conpletion time of 4 hours is reasonable, based on
operating experience regarding the anmount of tinme required
to reach the reduced power |evel w thout challenging plant
syst ens.

SURVEI LLANCE REQUI REMENTS (SR)

SR4.2.4.a

SR 4.2.4.a is nodified by a Note that allows QPTR to be calcul ated
with three power range high neutron flux channels that input to QPTR
if THERVAL PONER is | ess than 75 percent RTP and one power range high
neutron flux channel is inoperable.

This surveillance verifies that the QPTR, as indicated by the Nucl ear
I nstrunentation System (NI'S) channel s, excore channels, is withinits
limts. The frequency of 7 days takes into account other information
and alarns available to the operator in the control room
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3/4.2.4 QUADRANT POWNER TILT RATIO (QPTR) (Conti nued)

SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

For those causes of QPT that occur quickly (e.g., a dropped rod),
there typically are other indications of abnormality that pronpt a
verification of core power tilt.

SR 4.2.4.b

This surveillance is nodified by a Note, which states that it is
required only when less than four power range high neutron flux
channel s input to QPTR are operable and the THERVAL PONER i s greater
than or equal to 75 percent RTP.

Wth an excore detector inoperable, tilt nonitoring for a portion of
the reactor core becones degraded. Large tilts are likely detected
with the remaining channels, but the capability for detection of
smal |l power tilts in sone quadrants is decreased. Perform ng SR
4.2.4.b at a frequency of 12 hours provides an accurate alternative
means for ensuring that any tilt remains within its limts.

For purposes of nonitoring the QPTR when one excore detector is
i noperable, the noveable incore detectors are used to confirm that
the normalized symretric power distribution is consistent with the
i ndi cated QPTR and any previous data indicating a tilt. The incore
detector nonitoring is performed with a full incore flux map or a
partial core flux map wth quarter core symetry detailed in
accordance with controll ed procedures.

The symmetric thinble flux map can be used to generate symetric
thinble "tilt." This can be conpared to a reference symetric
thinmble tilt, fromthe nost recent full core flux map, to generate an
incore QPTR  Therefore, the symetric thinble flux map can be used
to confirmthat QPTRis within limts.

Wth one excore detector inoperable, the indicated tilt may be
changed fromthe value indicated with all four channels OPERABLE. To
confirm that no change in tilt has actually occurred, which m ght
cause the QPTR |imt to be exceeded, the incore results nay be
conpared against previous flux naps either wusing the symetric
thinbles as described above or a conplete flux nap. Nom nal |y,
gquadrant tilt fromthe surveillance should be within 2 percent of the
tilt shown by the nost recent flux map data.
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3/4.2.5 DNB PARAMETERS

The limts on the DNB related paraneters assure that each of the
paraneters are maintained wwthin the normal steady state envel ope of
operation assunmed in the transient and accident analyses. These
vari ables are contained in the COLR to provide operating and anal ysi s
flexibility from cycle to cycle. However, the mninmum RCS fl ow,
based on maxi mum anal yzed steam generator tube plugging, is retained
in the LCO The limts are consistent with the initial FSAR
assunptions and have been analytically denonstrated adequate to
maintain a mninum DNBR greater than or equal to the design DNBR
limt throughout each anal yzed transient.

The 12 hour periodic surveillance of these paraneters through
instrunment readout is sufficient to ensure that the paranmeters are
restored within their limts followwng |oad changes and other
expected transient operation. The 18 nonth periodic neasurenent of
the RCS total flow rate is adequate to detect flow degradation and
ensure correlation of the flow indication channels with neasured fl ow
such that the indicated percent flow wll provide sufficient
verification of flowrate on a 12 hour basis.
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3/4.3.1 and 3/4.3.2 REACTOR TRIP_SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUMVENTATI ON

The OPERABILITY of the Reactor Trip System and the Engi neered Safety
Features Actuation System instrunentation and interlocks ensures
t hat: (1) the associated action and/or Reactor trip wll be
initiated when the paraneter nonitored by each channel or conbination
thereof reaches its setpoint, (2) the specified coincidence logic is
mai ntai ned, (3) sufficient redundancy is mintained to permt a
channel to be out of service for testing or nmaintenance, and
(4) sufficient system functional capability is available fromdiverse
par anet ers.

The OPERABILITY of these systens is required to provide the overal
reliability, redundancy, and diversity assuned available in the
facility design for the protection and mtigation of accident and
transi ent conditions. The integrated operation of each of these
systens is consistent with the assunptions used in the safety
anal yses. The Surveillance Requirenents specified for these systens
ensure that the overall system functional capability is maintained
conparable to the original design standards. The periodic
surveillance tests perforned at the mnimum frequencies are
sufficient to denonstrate this capability.

The Al l owabl e Val ues specified in Table 3.3-1 and Table 3.3-3 are the
values for consideration of channel operability. A channel is
OPERABLE with a nomnal trip setpoint value outside its calibration
tol erance band provided the trip setpoint "as found" val ue does not
exceed its associated Al owabl e Val ue.

Addi tional admnistratively controlled limts for operability of a
device are determned by device drift being less than the value
required for the surveillance interval. In the event the device
exceeds the admnistratively controlled |imt, operability of the
device may be evaluated by other device perfornmance characteristics,
e.g., conparison to historical device drift data, calibration
characteristics, response characteristics and short term drift
characteristics. A device (relay, transmtter, process rack nodul e,
etc.), whose "as found" value is in excess of the «calibration
t ol er ance, but W t hin t he addi ti onal operability criteria
(adm nistratively controlled Iimt), is considered operable but nust
be recalibrated such that the "as left" value is within the two sided
() calibration tolerance. Plant procedures set admnistrative
limts ("as left" and "as found" «criteria) to control t he
determ nation of operability by setting mninmm standards based on
the setpoint nethodol ogy and the uncertainty values included in the
determnation of the Nomnal Trip Setpoint, and allow the use of
ot her device characteristics to evaluate operability.
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3/4.3.1 and 3/4.3.2 REACTOR TRI P SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUVENTATI ON ( Cont i nued)

The Engineered Safety Features Actuation System and Reactor Trip
System Nomi nal Trip Setpoints specified in the Licensing Requirenents
Manual (LRM) are the nom nal values* at which the instrunmentation is
set for each functional wunit. A setpoint is considered to be
consistent with the nomnal value when the neasured "as |left"
setpoint is within the admnistratively controlled (%) calibration
tolerance identified in plant procedures (which specifies the
difference between the Allowable Value and Nominal Trip Setpoint).
Additionally, a trip setpoint may be set nore conservative than the
Nominal Trip Setpoint as necessary in response to plant conditions
provided that the + calibration tolerance band remain the sanme and
the Allowable Value is also adjusted accordingly in the conservative
direction to neet the assunptions of the setpoint nethodology. The
conservative direction is established by the direction of the
inequality applied to the Allowabl e Val ue.

The setpoint nethodol ogy, used to derive the Nom nal Trip Setpoints,
is based upon conbining all of the uncertainties in the channels.
I nherent in the determnation of the Nomnal Trip Setpoints are the
magni tudes of these channel uncertainties. Sensors and ot her
instrunmentation wutilized in these channels should be capable of
operating within the allowances of these wuncertainty nagnitudes.
Qccasional drift in excess of the allowance may be determned to be
acceptable based on the other device performance characteristics.
Device drift in excess of the allowance that is nore than occasi onal,
may be indicative of nore serious problenms and would warrant further
i nvestigation.

REACTOR TRI P_SYSTEM | NSTRUMENTATI ON SETPO NTS

Techni cal specifications are required by 10 CFR 50.36 to contain
Limting Safety System Settings (LSSS) defined by the regulation as
"...settings for automatic protective devices...so chosen that
automatic protective action wll <correct the abnormal situation
before a Safety Limt (SL) is exceeded.” The Analytic Limt is the

* Wth the exception of the Reactor Trip System Functional Unit
nunber 17.b for the Turbine Stop Valve Position trip. The trip
setpoint specified in the LRM for Functional Unit 17.b is not a
nom nal val ue. The trip setpoint for this Functional Unit is
adjusted to be consistent with the trip setpoint value specified
in the LRMin lieu of adjusting the setpoint wthin an established
calibration tol erance band.
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3/4.3.1 and 3/4.3.2 REACTOR TRI P SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUVENTATI ON ( Cont i nued)

REACTOR TRI P SYSTEM | NSTRUMENTATI ON SETPA NTS (Conti nued)

limt of the process variable at which a safety action is initiated,
as established by the safety analysis, to ensure that a SL is not
exceeded. Any automatic protection action that occurs on reaching
the Analytic Limt therefore ensures that the SL is not exceeded.

The Allowable Values (Nomnal Trip Setpoints + the calibration
tol erance) specified in Table 3.3.1 are the LSSS as identified in
10 CFR 50.36 and have been selected to ensure that the core and
Reactor Cool ant System are prevented from exceeding their safety
limts during nornal operation and design basis anticipated
operational occurrences and to assist the Engi neered Safety Features
Actuation Systemin mtigating the consequences of accidents.

The various reactor trip circuits automatically open the reactor trip
breakers whenever a condition nonitored by the Reactor Trip System

reaches a preset or calculated |evel. In addition to redundant
channel s and trains, the design approach provides Reactor Trip System
functional diversity. The functional capability at the specified

trip setting is required for those anticipatory or diverse reactor
trips for which no direct credit was assuned in the safety analysis
to enhance the overall reliability of the Reactor Trip System

The Reactor Trip System initiates a turbine trip signal whenever
reactor trip is initiated. This prevents the reactivity insertion
that would otherwise result from excessive Reactor Coolant System
cool down and thus avoids unnecessary actuation of the Engineered
Saf ety Features Actuation System

The difference between T (Overtenperature AT) or T" (Overpower AT)
and the loop specific, indicated, full power Ty shall be less than
or equal to the Tag allowances for such differences in the

uncertainty calculations for these functions. 1In addition, T and T"
shall be less than or equal to the full power Tgg4 nodeled in the
safety analyses as an initial condition assunption; 1i.e., the
nunerical value specified in the COLR In the event that the

difference between a T' or T" set to the nunerical value specified in
the COLR and a loop specific, indicated, full power Tag is greater
than the Tag allowances for such differences in the uncertainty
calculations, T or T' shall be reduced until the difference
al l onances in the uncertainty calculations are satisfied; i.e., T or
T are set to a loop specific, full power value less than the
nunerical value specified in the COLR These reductions in the
values of T and T" are consistent with the recomendations of
West i nghouse  Techni cal Bul letin ESBU TB-96-07- RO, "Tenperature
Rel ated Functions," 11/5/96.
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Manual Reactor Trip

The Mnual Reactor Trip is a redundant channel to the automatic
protective instrunmentation channels and provides manual reactor trip
capability.

Power Range, Neutron Fl ux

The Power Range, Neutron Flux channel high setpoint provides reactor
core protection against reactivity excursions which are too rapid to

be protected by tenperature and pressure protective circuitry. The
| ow set point provides redundant protection in the power range for a
power excursion beginning from | ow power. The trip associated with

the | ow setpoint may be nmanually bypassed when P-10 is active (two of
the four power range channels indicate a power |evel of above the P-10
setpoint) and is automatically reinstated when P-10 becones inactive
(three of the four channels indicate a power |evel below the P-10
set point).

Power Range, Neutron Flux, H gh Rates

The Power Range Positive Rate trip provides protection against rapid
flux increases which are characteristic of rod ejection events from
any power level. Specifically, this trip conplenents the Power Range
Neutron Flux H gh and Low trips to ensure that the criteria are met
for rod ejection frompartial power.

The Power Range Negative Rate trip provides protection to ensure that
the m ni mrum DNBR i s mai ntai ned above the design DNBR limt for contro

rod drop accidents. At high power a nultiple rod drop accident could
cause |l ocal flux peaking which, when in conjunction with nuclear power
being maintained equivalent to turbine power by action of the
automatic rod control system could cause an unconservative | ocal DNBR
to exist. The Power Range Negative Rate trip will prevent this from
occurring by tripping the reactor. No credit is taken for operation
of the Power Range Negative Rate trip for those control rod drop
accidents for which DNBRs will be greater than the design DNBR limt.

| nt er nedi ate and Sour ce Range, Nucl ear Fl ux

The Internedi ate and Source Range, Nuclear Flux trips provide reactor
core protection during reactor startup to mtigate the consequences
of an uncontrolled rod cluster control assenbly bank w thdrawal from
a subcritical condition. These trips provide redundant protection to
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3/4.3.1 and 3/4.3.2 REACTOR TRI P SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUVENTATI ON ( Cont i nued)

the low setpoint trip of the Power Range, Neutron Flux channels. The

Source Range Channels wll initiate a reactor trip at the trip
setpoint wunless nmanually blocked when P-6 beconmes active. The
internmedi ate range channels will initiate a reactor trip at a current
| evel proportional to the trip setpoint unless nmanually blocked when
P-10 becones active. Al though no explicit credit was taken for
operation of the Source Range Channels in the accident analyses,
operability requirenments in the Technical Specifications will ensure

that the Source Range Channels are available to mtigate the
consequences of an inadvertent control bank w thdrawal in MODES 3, 4
and 5.

Overtenperature AT

The overtenperature AT trip provides core protection to prevent DNB
for all conbinations of pressure, power, coolant tenperature, and
axial power distribution, provided that the transient is slow wth
respect to piping transit, thernmowell, and RTD response tine del ays
from the core to the tenperature detectors (about 4 seconds), and
pressure is wthin the range between the H gh and Low pressure reactor
trips. This setpoint includes corrections for changes in density and
heat capacity of water with tenperature and dynam c conpensation for
transport, thernmowell, and RTD response tine delays from the core to
RTD out put indication. Wth normal axial power distribution, this
reactor trip limt is always below the core safety Iimt as shown in
the COLR If axial peaks are greater than design, as indicated by the
difference between top and bottom power range nuclear detectors, the
reactor trip is automatically reduced according to the notation in
Tabl e 3. 3-1.

Over power AT

The Overpower AT reactor trip provides assurance of fuel integrity,
e.g., no nelting, under all possible overpower conditions, limts the
required range for Overtenperature AT protection, and provides a
backup to the H gh Neutron Flux Trip. The setpoint includes
corrections for changes in density and heat capacity of water wth
tenperature, and dynam c conpensation for transport, thernmowell, and
RTD response tine delays fromthe core to RTD output indication. The
Overpower AT trip provides protection to mtigate the consequences
of various size steam|line breaks as reported in WCAP-9226, "Reactor
Core Response to Excessive Secondary Steam Rel ease.”

BEAVER VALLEY - UNIT 2 B 3/4 3-1d Amendment No. 120




3/4.3 | NSTRUMENTATI ON

BASES

3/4.3.1 and 3/4.3.2 REACTOR TRI P SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUVENTATI ON ( Cont i nued)

Pressuri zer Pressure

The Pressurizer H gh and Low Pressure trips are provided to limt the
pressure range in which reactor operation is permtted. The Hi gh
Pressure trip is backed up by the pressurizer code safety valves for
RCS overpressure protection, and is therefore set |ower than the set
pressure for these valves (2485 psig). The Low Pressure trip protects
against | ow pressure which could lead to DNB by tripping the reactor
in the event of a |oss of reactor cool ant pressure.

On decreasing power the Low Pressure trip is automatically bl ocked by
P-7; and on increasing power, automatically reinstated by P-7.

Pressuri zer Water Level

The Pressurizer Hgh Wter Level trip ensures protection against
React or Cool ant System overpressurization by limting the water |evel
to a volunme sufficient to retain a steam bubble and prevent water
relief through the pressurizer safety valves. On decreasi ng power,
the pressurizer high water level trip is automatically bl ocked by P-7;
and on increasing power, automatically reinstated by P-7. No credit
was taken for operation of this trip in the accident analyses;
however, its functional capability at the specified trip setting is
required by this specification to enhance the overall reliability of
the Reactor Protection System

Loss of Fl ow

The Loss of Flow trips provide core protection to prevent DNB in the
event of a loss of one or nore reactor cool ant punps.

Above P-7, an automatic reactor trip wll occur if the flowin any two

| oops drop below the trip setpoint. Above P-8, an automatic reactor
trip will occur if the flow in any single |oop drops below the trip
set poi nt.

St eam Generator Water Level

The Steam Generator Water Level LowLow trip provides core protection
by preventing operation with the steam generator water |evel below
the m ni mum volunme required for adequate heat renoval capacity. The
speci fied setpoint provides allowance that there will be sufficient
water inventory in the steam generators at the tinme of trip to allow
for starting delays of the auxiliary feedwater system
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Under vol t age and Underfrequency - Reactor Cool ant Punp Busses

The Undervoltage and Underfrequency Reactor Coolant Punp bus trips
provide reactor core protection against DNB as a result of |oss of
vol tage or underfrequency to nore than one reactor coolant punp. The
trip setpoints assure a reactor trip signal is generated before the
low flow trip setpoint is reached. Time delays are incorporated in
t he underfrequency and undervoltage trips to prevent spurious reactor
trips from nonentary electrical power transients. For wundervolt age,
the delay is set so that the tine required for a signal to reach the
reactor trip breakers followng the sinmultaneous trip of two or nore
reactor coolant punp bus circuit breakers shall not exceed 1.2
seconds. For wunderfrequency, the delay is set so that the tine
required for a signal to reach the reactor trip breakers after the
underfrequency trip setpoint is reached shall not exceed 0.6 seconds.

On decreasing power, the Undervoltage and Underfrequency Reactor
Coolant Punp bus trips are automatically blocked by P-7; and on
i ncreasi ng power, reinstated automatically by P-7.

Turbine Trip

A Turbine Trip causes a direct reactor trip when operating above P-9.
Each of the turbine trips provides turbine protection and reduces the
severity of the ensuing transient. No credit was taken in the
accident analyses for operation of these trips. Their functional
capability at the specified trip settings is required to enhance the
overall reliability of the Reactor Protection System

Safety Injection | nput from ESF

If a reactor trip has not already been generated by the reactor
protective instrunmentation, the ESF automatic actuation |ogic channels
will initiate a reactor trip upon any signal which initiates a safety
injection. This trip is provided to protect the core in the event of
a LOCA The ESF instrunentation channels which initiate a safety
injection signal are shown in Table 3.3-3.

React or Cool ant Punp Breaker Position Trip

The Reactor Cool ant Punp Breaker Position Trips are anticipatory trips
whi ch provide reactor core protection against DNB resulting from the
opening of two or nore punp breakers above P-7. These trips are
bl ocked bel ow P-7. The open/close position trips assure a reactor
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trip signal is generated before the low flow trip setpoint is reached.
No credit was taken in the accident analyses for operation of these
trips. Their functional capability at the open/close position
settings is required to enhance the overall reliability of the Reactor
Protecti on System

Reactor Trip System Interl ocks

The Reactor Trip Systeminterl ocks performthe follow ng functions:

P-6 Above the setpoint P-6 allows the mnual block of the
Source Range reactor trip and de-energizing of the high
voltage to the detectors. Below the setpoint source range
| evel trips are automatically reactivated and high voltage
rest or ed.

P-7 Above the setpoint P-7 autonatically enables reactor trips
on low flow or cool ant punp breaker open in nore than one
primary cool ant | oop, reactor cool ant punp bus undervoltage
and under f r equency, pressuri zer |l ow  pressure and
pressurizer high |level. Bel ow the setpoint the above
listed trips are automatically bl ocked.

P-8 Above the setpoint P-8 automatically enables reactor trip on
low flow in one or nore primary cool ant | oops. Bel ow t he
setpoint P-8 automatically blocks the above listed trip.

P-9 Above the setpoint P-9 automatically enables a reactor trip
on turbine trip. Below the setpoint P-9 automatically
bl ocks a reactor trip on turbine trip.

P-10 Above the setpoint P-10 allows the manual block of the
Internedi ate Range reactor trip and the |ow setpoint Power
Range reactor trip; and automatically blocks the Source
Range reactor trip and de-energizes the Source Range high

vol t age power. Bel ow the setpoint the Internediate Range
reactor trip is automatically reactivated. Provi des i nput
to P-7.

P-13 Provides input to P-7.
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OPERABI LI TY of the following trips in Table 3.3-1 provides additional
diverse or anticipatory protection features and is not credited in
t he acci dent anal yses:

Undervoltage - Reactor Coolant Punps (Above P-7); Underfrequency
React or Cool ant Punps (Above P-7); Turbine Trip (Above P-9); Reactor
Cool ant Punp Breaker Position Trip (Above P-7); Turbine Inpulse
Chanber Pressure, P-13.

Specified surveillance intervals and surveillance and naintenance
outage tinmes have been determned in accordance wth WCAP-10271,
"Eval uation of Surveillance Frequencies and Qut of Service Tinmes for
the Reactor Protection Instrunentation System" and supplenents to
that report as approved by the NRC and docunmented in the SER (letter
to J. J. Sheppard from Cecil O Thomas dated February 21, 1985).
Junpers and lifted |leads are not an acceptable nethod for placing
equi pnent in bypass as docunented in the NRC safety eval uation report
for this WCAP.

The surveillance requirenents for the Manual Trip Function, Reactor
Trip Breakers, and Reactor Trip Bypass Breakers are provided to
reduce the possibility of an Anticipated Transient Wthout Scram
(ATW5) event by ensuring OPERABILITY of the diverse trip features
(Reference: Generic Letter 85-09).

The neasurenent of response time at the specified frequencies
provi des assurance that the protective and ESF action function
associated with each channel is conpleted within the tinme limt
assuned in the accident analyses. No credit was taken in the
anal yses for those channels with response tines indicated as not
appl i cabl e.

ESF response tinmes which include sequential operation of the RWST
and VCT valves are based on values assuned in the non-LOCA safety
anal yses and are provided in Section 3 of the Licensing Requirenents

Manual . These anal yses take credit for injection of borated water
from the RWST. Injection of borated water is assuned not to occur
until the VCT charging punp suction valves are closed follow ng

opening of the RWST charging punp suction valves. When sequenti al
operation of the RAST and VCT valves is not included in the response

tinmes, the values specified are based on the LOCA anal yses. The
LOCA analyses take credit for injection flow regardless of the
sour ce. Verification of the response tines wll assure that the

assunptions used for the LOCA and Non-LOCA anal yses with respect to
operation of the VCT and RWST val ves are valid.
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The nmaximum response tinme for control room isolation on high
radiation is based on ensuring that the control room renains

habitable followwing a small |ine break outside the containnent.
From a control room habitability aspect, the worst case accident
that does not initiate a Containnment I|Isolation - Phase B signal is
the small |ine break outside the containnent. This response tine
includes radiation nonitor processing delays associated with the
nonitor averaging techniques. D esel Cenerator starting and

sequence |oading delays are not included since these delays occur
prior to the control room environnment exceeding the high radiation
set poi nt.

Response tine may be denonstrated by any series of sequential,
overlapping or total channel test neasurenents provided that such
tests denonstrate the total channel response tinme as defined.
Sensor response tinme verification may be denonstrated by either
1) in place, onsite or offsite test mneasurenents or 2) utilizing
repl acenent sensors with certified response tines.

The Engi neered Safety Feature Actuation System interlocks perform
the foll ow ng functions:

P-4 Reactor tripped - Actuates turbine trip, <closes nain
feedwat er valves on T,,4 bel ow setpoint, prevents the opening
of the main feedwater valves which were closed by a safety
injection or high steam generator water |evel signal, allows
safety injection block so that conponents can be reset or
tripped.

Reactor not tripped - prevents nmanual block of safety
i njection.

P-11 Above the setpoint, P-11 automatically reinstates safety
i njection actuation on | ow pressuri zer pressure,
automatically blocks steamine isolation on high steam
pressure rate, and enables safety injection and steanline
isolation (with Loop Stop Valve Open) on |ow steanline
pressure. Bel ow the setpoint, P-11 allows the nanual bl ock
of safety injection actuation on |ow pressurizer pressure,
allows nmanual Dblock of safety injection and steanline
isolation (with Loop Stop Valve Open) on |ow steanline
pressure and enables steamline isolation on high steam
pressure rate.

P-12 Above the setpoint, P-12 automatically reinstates an armng
signal to the steam dunp system Bel ow the setpoint P-12
bl ocks steam dunp and all ows manual bypass of the steam dunp
bl ock to cool down condenser dunp val ves.

BEAVER VALLEY - UNIT 2 B 3/4 3-3 Amendment No. 120



3/4.3 | NSTRUMENTATI ON

BASES

3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM AND ENG NEERED SAFETY
FEATURES ACTUATI ON SYSTEM | NSTRUVENTATI ON ( Conti nued)

Table 3.3-1 Action 2 has been nodified by two notes. Note (4) allows
pl acing the inoperable channel in the bypass condition for up to 4

hours while performng: a) routine surveillance testing of other
channel s, and b) setpoint adjustnments of other channels when required
to reduce the setpoint in accordance wth other technical

specifications. The 4 hour tinme limt is justified in accordance wth
WCAP- 10271- P- A, Supplenent 2, Revision 1, June 1990. Note (5) only
requires SR 4.2.4 to be perfornmed if a Power Range H gh Neutron Fl ux
channel input to QPTR becones i noperable. Failure of a component in
the Power Range Hi gh Neutron Flux channel which renders the Hi gh
Neutron Flux trip function inoperable may not affect the capability to
noni tor QPTR As such, determning QPTR using the novable incore
detectors once per 12 hours may not be necessary.

The follow ng discussion pertains to Table 3.3-3, Functional Units
6.b and 6.c and the associated ACTION 34. The degraded voltage
protection instrunentation system wll automatically initiate the
separation of the offsite power sources from the energency buses.
This action results in an automatic diesel generator start signal
being generated as a direct result of the supply breakers opening
bet ween the normal and energency buses. The failure of the degraded
vol tage protection systemresults in a |loss of one of the automatic
start signals for the diesel generator. Therefore, the ACTION
statenment requires the affected diesel generator to be declared
i noperable if the required actions cannot be net within the specified
time period.

The instrunentation functions that receive input from neutron
detectors are nodified by a note stating that neutron detectors are
excluded from the CHANNEL CALI BRATI ON. The CHANNEL CALI BRATI ON for
t he power range neutron detectors consists of a normalization of the
detectors based on a power calorinetric and flux map performed above
15% RATED THERMVAL POWER. The power range neutron detector CHANNEL
CALI BRATION is perfornmed every 18 nonths but is not required for
entry into MODE 2 or 1 on unit startup because the unit nust be in at
least MODE 1 to perform the test. The neutron detector CHANNEL
CALI BRATION for the source range and internediate range detectors
consists of obtaining detector characteristics and performng an
engi neering evaluation of those characteristics. The internediate
range neutron detector CHANNEL CALIBRATION is perforned every
18 nonths but is not required for entry into MODE 2 on unit startup
because the unit nust be in at least MODE 2 to performthe test. The
source range neutron detector CHANNEL CALIBRATION is performed every
18 nonths but is not required for entry into MODE 2 or 3 on unit
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shut down because the unit nust be in at |least MODE 3 to performthe
test. The P-6 perm ssive neutron detector CHANNEL CALIBRATION is
performed in <conjunction wth the internediate range neutron
det ectors. The overtenperature AT, P-8, P-9 and P-10 perm ssive
neutron detector CHANNEL CALIBRATIONS are perforned in conjunction
wi th the power range neutron detectors.

Sour ce Range Neutron Fl ux

The limting condition for operation (LCO requirenent for the source
range neutron flux trip function ensures that protection is provided
agai nst an uncontrolled rod cluster control assenbly (RCCA) bank rod
wi t hdrawal accident from a subcritical condition during startup with
the reactor trip breakers (RTBs) closed. This trip function provides
redundant protection to the Power Range Neutron Fl ux-Low Set point and
Internedi ate Range Neutron Flux trip functions (see UFSAR Section
15.4.1). In MODES 3, 4, and 5, with the RTBs closed, adm nistrative
controls also prevent the wuncontrolled wthdrawal of rods. The
nucl ear instrunentation system (N'S) source range detectors are
| ocated external to the reactor vessel and neasure neutrons | eaking
from the core. The NS source range detectors do not provide any
inputs to control systens. In Modes 3, 4, and 5, with the reactor
trip breakers closed, the source range detectors provide an automatic
trip function with a setpoint in the shutdown range and the
i nternedi ate range detectors provide an automatic trip function with
a setpoint in the power range. Therefore, the functional capability
at the specified trip setpoint is assuned to be avail abl e.

The LCO requires two channels of source range neutron flux to be

OPERABLE when the RTBs are closed. Two OPERABLE channels are
sufficient to ensure no single randomfailure will disable this trip
function. The LCO also requires one channel of the source range
neutron flux to be OPERABLE in MODE 3, 4, or 5 with RTBs open. I n

this case, the source range function is to provide control room
indication and the high flux at shutdown alarm The outputs of the
function to RTS logic are not required OPERABLE when the RTBs are
open.

The source range neutron flux function provides protection for
control rod withdrawal from subcritical, boron dilution and contro
rod ejection events. The function also provides visual neutron fl ux
indication in the control room
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In MODE 2 when below the P-6 setpoint during a reactor startup, the
source range neutron flux trip nust be OPERABLE. Above the P-6
setpoint, the Internmediate Range Neutron Flux trip and Power Range
Neutron Flux-Low Setpoint trip wll provide core protection for
reactivity accidents. Above the P-6 setpoint, the NS source range
detectors are de-energi zed and not functi onal

In MODE 3, 4, or 5 with the reactor shut down and with the control rod
drive (CRD) system capable of rod withdrawal, the source range neutron
flux trip function nust also be OPERABLE. If the CRD system is not
capabl e of rod withdrawal, the source range detectors are not required
to trip the reactor. However, their nonitoring function nust be
OPERABLE to nonitor core neutron |evels and provide indication of
reactivity changes that may occur as a result of events |like a boron
di | ution.

Suitabl e detectors used in place of primary source range neutron fl ux
nonitors are recognized as alternate detectors. Alternate detectors
may be used in place of primary source range neutron flux nmonitors as
long as the required neutron flux indication, high flux at shutdown
alarm and source range high neutron flux trip functions are provided.

Note (8) Ilimts the use of alternate detectors to a nonitoring
function until a plant design change can provide the capability for
directly connecting these detectors into the source range circuits so
they can provide the required alarmand trip functions.

ACTI ON 4

Item (a) applies to one inoperable source range neutron flux trip
channel when in MODE 2, below the P-6 setpoint, and performng a
reactor startup. Wth the unit in this condition, below P-6, the NIS
source range perforns the nonitoring and protection functions. Wth
one of the two channels inoperable, operations involving positive
reactivity additions shall be suspended inmedi ately.

This will preclude any power escalation. Wth only one source range
channel OPERABLE, core protection is severely reduced and any actions
that add positive reactivity to the core nust be suspended
i medi atel y.
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I[tem (b) applies to one inoperable source range neutron flux trip
channel when in MDE 3, 4, or 5 wth the RIBs closed and the CRD
system capabl e of rod w thdrawal. Wth the unit in this condition,
the NI'S source range perforns the nonitoring and protection functions.
Wth one of the source range channels inoperable, 48 hours is allowed
to restore it to OPERABLE status. | f the channel cannot be returned
to an OPERABLE status, 1 additional hour is allowed to open the RTBs.
Once the RTIBs are open, rod withdrawal is not possible and the unit
enters ACTION 5. The allowance of 48 hours to restore the channel to
OPERABLE status, and the additional hour to open the RIBs, are
justified in WCAP-10271-P-A, Supplenment 2, Rev. 1, June 1990.

I[tem (c) applies to two inoperable source range neutron flux trip
channels when in MODE 2, below the P-6 setpoint, and performng a
reactor startup, or in MODE 3, 4, or 5 with the RTBs closed and the
CRD system capable of rod wthdrawal. Wth the wunit in this
condition, below P-6, the NIS source range perforns the nonitoring and
protection functions. Wth both source range channel s i noperable, the
RTBs must be opened inmmediately. Wth the RTBs open, rod wthdrawal
is not possible and the unit enters ACTION 5.

ACTION 5

This ACTION applies when the required nunber of OPERABLE source range
neutron flux channels is not nmet in MODE 3, 4, or 5 with the RTBs
open. Wth the unit in this condition, the NIS source range perforns
the monitoring function. Wth less than the required nunber of source
range channels OPERABLE, operations involving positive reactivity
additions shall be suspended immediately. This wll preclude any
power escal ation. However, a note applicable to this ACTION all ows
pl ant cool down as long as the shutdown nmargin is adequate to account
for the positive reactivity addition resulting from the tenperature
change. This ensures the core is controlled and the shutdown margin
requirements are satisfied for all applicable events. 1In addition to
suspensi on of positive reactivity additions, the valves that control
the addition of unborated water to the RCS nust be closed wthin 1
hour. The isolation of unborated water sources will preclude a boron
di lution accident.

Al so, the shutdown margin (SDM nust be verified wthin 1 hour and
once every 12 hours thereafter as per SR 4.1.1.1.1 or 4.1.1.2, SDM
verification. Wth no source range channels OPERABLE, core protection
is severely reduced. Verifying the SDM within 1 hour allows
sufficient tine to performthe cal cul ati ons and determ ne that
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the SDM requirenments are net. The SDM nust al so be verified once per
12 hours thereafter to ensure that the core reactivity has not

changed. Item (a) precludes any positive reactivity additions;
therefore, core reactivity should not be increasing, and a 12 hour
frequency is adequate. This does not include xenon decay which is
accounted for in the shutdown margin surveillance. The conpletion

times of within 1 hour and once per 12 hours are based on operating
experience in performng the ACITIONS and the know edge that wunit
conditions will change slowy.

SOURCE RANGE NEUTRON FLUX

SURVEI LLANCE REQUI REMENTS (SR)

CHANNEL CHECK

The alternate source range detectors are nodified by a note to
indicate they are not subject to the source range detector
surveillance requirenents wuntil they have been connected to the
applicable circuits and are required to be OPERABLE. This conplies
with the testing requirenments for conponents that are required to be
OPERABLE.

Performance of the CHANNEL CHECK once every 12 hours ensures that
gross failure of instrunentation has not occurred. A CHANNEL CHECK is
a conparison of the paraneter indicated on one channel to a simlar
paraneter on other channels. It is based on the assunption that
instrunent channels nonitoring the sane paraneter should read
approxi mately the same value. Significant deviations between the two
i nstrunent channels could be an indication of excessive instrunent
drift in one of the channels or of sonething even nore serious. A
CHANNEL CHECK for a single channel involves a qualitative assessnent
of the channel indication to verify the channel is operating in the
approximate range for the expected plant conditions. A CHANNEL CHECK
wi |l detect gross channel failure; thus, it is key to verifying that
the instrunentation continues to operate properly between each CHANNEL
CALI BRATI ON.

Agreenent criteria are determined by the unit staff based on a
conbi nation of the channel instrunment uncertainties, i ncl udi ng
indication and readability. If a channel is outside the match
criteria, it may be an indication that the sensor or the signal
processi ng equi pnent has drifted outside its limt.
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The frequency is based on operating experience that denonstrates
channel failure is rare. Thus, performance of the CHANNEL CHECK
ensures that undetected overt channel failure is Iimted to 12 hours.
The CHANNEL CHECK suppl enents less formal, but nore frequent, checks
of channel s during normal operational use of the displays associated
with the LCO required channels.

Wen the control rods are fully inserted and are not capable of
wi t hdrawal , inadvertent control rod withdrawal is not a concern and
one source range detector can adequately nonitor the core.

CHANNEL FUNCTI ONAL TEST

The alternate source range detectors are nodified by a note to
indicate they are not subject to the source range detector
surveillance requirenents wuntil they have been connected to the
applicable circuits and are required to be OPERABLE. This conplies
with the testing requirenments for conponents that are required to be
OPERABLE

A CHANNEL FUNCTIONAL TEST is perforned on each required channel to
ensure the entire channel wll perform the intended function
Setpoints nust be within the Allowable Values. The frequency of
92 days is justified for certain channels in WCAP-10271-P-A,
Suppl enent 2, Rev. 1, June 1990.

This surveillance is nodified by a Note that specifies testing when
below P-6 and is clarified to address the transition from MODE 2 to
MODE 3. A transition into MODE 3 with the reactor trip breakers
closed is often made for a short period of tine during plant shutdown.
During a normal shutdown, the reactor trip breakers are opened shortly
after entering MXDE 3. The transition tinme in MODE 3 from when the
reactor trip breakers are closed to when they are opened is |ess than
the tinme required to perform the CHANNEL FUNCTIONAL TEST prior to
entering MODE 3. Therefore, an allowance to enter MODE 3 w thout
first performng the source range CHANNEL FUNCTIONAL TEST is
war r ant ed.

When perform ng the CHANNEL FUNCTIONAL TEST for manual initiation
functions, the injection of a sinulated signal into the channel as
close to the primary sensor as practicable is acconplished by
manual | y operating the function's manual switch(es).
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CHANNEL CALI| BRATI ON

The alternate source range detectors are nodified by a note to
indicate they are not subject to the source range detector
surveillance requirenents wuntil they have been connected to the
applicable circuits and are required to be OPERABLE. This conplies
with the testing requirenments for conponents that are required to be
OPERABLE.

A CHANNEL CALIBRATION is performed every 18 nonths, or approximtely
at every refueling. The CHANNEL CALIBRATION for the source range
neutron detectors consists of obtaining the detector plateau and

pr eanp di scri m nat or curves, eval uati ng t hose curves, and
establishing detector operating conditions as directed by the
det ect or manuf acturer. The 18 nonth frequency is based on the need
to performthis surveillance under the conditions that apply during a
pl ant outage since performance at power s not possible. The

protection and nonitoring functions are also calibrated at an
18 month frequency as is normal for reactor protection instrunent
channel s. Qperating experience has shown these conponents usually
pass the surveillance when perforned on the 18 nonth frequency.

3/4.3.3 NMONI TORI NG | NSTRUMENTATI ON

3/4.3.3.1 RADIATI ON MONI TORI NG | NSTRUMENTATI ON

The OPERABILITY of the radiation nonitoring channels ensures that:
1) the radiation levels are continually nmeasured in the areas served
by the individual channels; 2) the alarm or automatic action is
initiated when the radiation level trip setpoint is exceeded; and
3) sufficient information is available on selected plant paraneters
to nonitor and assess these variables followi ng an accident. Thi s
capability is consistent with the recomendations of NUREG 0737,
"Clarification of TM Action Plan Requirenents," October, 1980.

A "recently"” irradiated fuel assenbly is fuel that has occupied part
of a critical reactor core within the previous 100 hours.

3/4.3.3.2 (This Specification nunber is not used.)
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3/4.3.3.3 (This Specification nunber is not used.)

3/4.3.3.4 (This Specification nunber is not used.)

3/4.3.3.5 REMOTE SHUTDOMN | NSTRUMENTATI ON

The OPERABILITY of the renote shutdown instrunentation ensures that
sufficient capability is available to permt shutdown and nai ntenance
of HOT STANDBY of the facility from | ocations outside of the control
room This capability is required in the event <control room
habitability is Jlost and 1is consistent wth GCeneral Desi gn
Criteria 19 of 10 CFR 50.

3/4.3.3.6 (This Specification nunber is not used).

3/4.3.3.7 (This Specification nunber is not used).

3/4.3.3.8 ACCI DENT MONI TORI NG | NSTRUVENTATI ON

The OPERABILITY of the accident nonitoring instrunentation ensures
that sufficient information is avail able on selected plant paraneters
to nonitor and assess these variables during and followng an
accident. This capability is consistent with the recommendati ons of
Regul atory Quide 1.97, "Instrunentation for Light-Wter-Cool ed
Nucl ear Plants to Assess Plant Conditions During and Follow ng an
Acci dent," Decenber 1975 and NUREG 0578, "TM -2 Lessons Learned Task
Force Status Report and Short-Term Reconmendati ons.”
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BASES

3/4.4.1.1, 2, 3 REACTOR COOLANT LOOPS AND COOLANT ClI RCULATI ON

The plant is designed to operate with all reactor coolant loops in
operation and maintain DNBR above the design DNBR limt during all
nornmal operations and anticipated transients. In MODES 1 and 2, with
one reactor <coolant loop not in operation, this specification
requires that the plant be in at | east HOI STANDBY within 6 hours.

In MODE 3, a single reactor coolant |oop provides sufficient heat
renmoval capability for renoving decay heat; however, due to the
initial conditions assuned in the analysis for the control rod bank
w thdrawal from a subcritical condition, two operating cool ant | oops
are required to neet the DNB design basis for this Condition Il event
when the rod control system is capable of control bank rod
wi t hdr awal .

In MODES 4 and 5, a single reactor coolant loop or RHR subsystem
provi des sufficient heat renoval capability for renoving decay heat;
but single failure considerations require that at |east tw | oops be
OPERABLE. Thus, if the reactor coolant |oops are not OPERABLE, this
specification requires two RHR | oops to be OPERABLE.

The operation of one Reactor Coolant Punp or one RHR punp provides
adequate flow to ensure mxing, prevent stratification and produce
gradual reactivity changes during boron concentration reductions in
the Reactor Coolant System The reactivity change rate associ ated
with boron reduction will, therefore, be within the capability of
operator recognition and control.

The restrictions on starting a Reactor Coolant Punp with one or nore
non-isolated RCS cold legs less than or equal to the enable
tenperature set forth in Specification 3.4.9.3 are provided to
prevent RCS pressure transients, caused by energy additions fromthe
secondary system which could exceed the limts of Appendix G to
10 CFR Part 50. The RCS will be protected against overpressure
transients and wIll not exceed the |imts of Appendix G by
restricting starting of the RCPs to when the secondary side water
tenperature of each steam generator in a non-isolated loop is |ess
t han 50°F above each of the non-isolated RCS cold |eg tenperatures.
The secondary side water tenperature is to be verified by direct
nmeasurenments of the fluid tenperature, or contact tenperature
readi ngs on the steam generator secondary, or blowdown piping after
purging of stagnant water wthin the piping. This shall be
determined within 10 mnutes prior to starting a reactor cool ant

punp.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1.4 LOOP | SOLATI ON VALVES

BACKGROUND

The RCS may be operated with loops isolated in order to perform
mai nt enance. VWhile operating with a loop isolated, there is a
potential for inadvertently opening the isolation valves in the
isolated loop. In this event, the coolant in the isolated | oop would

suddenly begin to mx wth the coolant in the operating |oops. This
situation has the potential for <causing a positive reactivity
addition wth a corresponding reduction of SHUTDOMWN MARGAN if the
boron concentration in the isolated loop is less than the required
SHUTDOWN MARG N.

As discussed in the UFSAR the startup of an isolated loop is
performed in a controlled manner that virtually elimnates any
i nappropriate sudden positive reactivity addition from unborated
wat er because:

a. LCO 3.4.1.5, "lsolated Loop Startup," and plant operating
procedures require that the boron concentration in the
i sol ated | oop be maintained higher than the SHUTDOWN MARG N
requi renent for the operating |loops, thus elimnating the
potential for introducing coolant from the isolated | oop
that could dilute the boron concentration in the operating
| oops bel ow the requi red SHUTDOAN MARG N; and

b. The | oop isolation valves cannot be opened unless the | oop
has been drained and refilled with water supplied fromthe
refueling water storage tank or from the Reactor Cool ant

System This would include water from the refueling
cavity. This ensures adequate boron concentration in the
water to refill the isolated |oop, adequate m xing of the

coolant in the isolated |oop, and prevents any reactivity
effects due to boron concentration stratification; and

C. Renoving the power from the | oop isolation valve operator
ensures that a loop isolation valve wll not be noved
unl ess specifically intended by a procedure.

APPLI CABLE SAFETY ANALYSES

| solated | oop startup is limted to MODES 5 and 6 in accordance with
the NRC SER on N-1 | oop operation.

During startup of an isolated |loop in accordance with LCO 3.4.1.5,

operating procedures prevent the opening of the |loop isolation valve
until the isolated loop is drained and refilled with water supplied
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3/4.4.1.4 LOOP | SOLATI ON VALVES (Conti nued)

APPL| CABLE SAFETY ANALYSES ( Conti nued)

fromthe refueling water storage tank or Reactor Coolant System and
the isolated | oop boron concentration is verified. Verification of
the isolated |oop boron concentration prior to opening the isolated
| oop isolation valves provides a reassurance of the adequacy of the
SHUTDOWN MARG@ N. This ensures that any undesirable reactivity effect
fromthe isolated | oop does not occur. The safety anal yses assune a
m ni mum SHUTDOWN MARGA N as an initial condition for Design Basis
Accidents (DBAs). Violation of the LCO conbined with m xing of the
isolated | oop coolant into the operating |loops, could result in the
SHUTDOWN MARGA N being | ess than that assunmed in the safety anal yses.

LCO

LCO 3.4.1.4.1 ensures that a | oop isolation valve that becones cl osed
in MODES 1 through 4 is fully closed and the plant placed in MODE 5.

APPLI CABI LI TY

LCO 3.4.1.4.1 is applicable in MODES 1 through 4. In MODES 5 and 6,
controlled startup of isolated |oops is possible wthout significant
risk of inadvertent criticality.

ACTI ON

For LCO 3.4.1.4.1

a. Should a | oop isolation valve be closed in MODES 1 through
4, the affected |loop isolation valve(s) nust be naintained
closed and the plant placed in MODE 5 to preclude
i nadvertent startup of the 1loop and the subsequent
potential inadvertent positive reactivity insertion or
criticality. The conpletion tinme of the ACTIONs allow tine
for borating the operating loops to a shutdown boration
| evel such that the plant can be brought to MODE 3 wthin
6 hours and MODE 5 within 36 hours. The allowed conpletion
times are reasonable, based on operating experience, to
reach the required plant <conditions from full power
conditions in an orderly manner and w thout challenging
pl ant systens.
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3/4.4.1.4 LOOP | SOLATI ON VALVES (Conti nued)

ACTI ON ( Conti nued)

b. If power is inadvertently restored to one or nore |oop
isolation valve operators, the potential exists for
acci dent al isolation of a loop wth a subsequent
i nadvertent startup of the isolated |oop. The | oop
i solation valves have notor operators. Therefore, these
valves wll maintain their last position when power is
removed from the valve operator. Wth power applied to
the valve operators, only admnistrative controls prevent
the valve from being operated. Al t hough operating

procedures nake the occurrence of this event unlikely, the
prudent action is to renove power from the |oop isolation
val ve operators. The conpletion tine of 30 mnutes to
renmove power from the loop isolation valve operators is
sufficient considering the conplexity of the task.

SURVEI LLANCE REQUI REMENTS ( SR)

SR4.4.1.4.1

SR 4.4.1.4.1 is perforned at |east once per 31 days to ensure that
the RCS | oop isolation valves are open, with power renmoved from the
| oop isolation valve operators. The primary function of this
surveillance is to ensure that power is renoved from the valve
operators, since SR 4.4.1.1 ensures that the loop isolation valves
are open by verifying every 12 hours that all |oops are operating
and circulating reactor coolant. The frequency of 31 days ensures
that the required flow can be nade available, is based on
engi neering judgnent, and has proven to be acceptable. Oper ati ng
experience has shown that the failure rate is so low that the 31 day
frequency is justified.
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3/4.4.1.5 |1SOLATED LOOP STARTUP

BACKGROUND

The RCS may be operated with loops isolated in order to perform
mai nt enance. VWhile operating with a loop isolated, there is a
potential for inadvertently opening the isolation valves in the
i sol ated | oop. In this event, the coolant in the isolated | oop

woul d suddenly begin to mx with the coolant in the operating | oops.
This situation has the potential for causing a positive reactivity
addition wth a corresponding reduction of SHUTDOMW MARGN if the
boron concentration in the isolated loop is less than the required
SHUTDOWN MARG N.

As discussed in the UFSAR the startup of an isolated loop is
performed in a controlled manner that virtually elimnates any
i nappropriate sudden positive reactivity addition from unborated
wat er because:

a. LCO 3.4.1.5, "lsolated Loop Startup," and plant operating
procedures require that the boron concentration in the
isolated loop be maintained higher than the SHUTDOMW
MARG N  requirenent for the operating | oops, t hus
elimnating the potential for introducing coolant fromthe
isolated | oop that could dilute the boron concentration in
the operating |oops below the required SHUTDOAMN MARG N,
and
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3/4.4.1.5 | SOLATED LOOP_STARTUP ( Conti nued)

BACKGROUND ( Cont i nued)

b. The | oop isolation valves cannot be opened unless the | oop
has been drained and refilled with water supplied fromthe
refueling water storage tank or from the Reactor Cool ant

System This would include water from the refueling
cavity. This ensures adequate boron concentration in the
water to refill the isolated |oop, adequate m xing of the

coolant in the isolated |oop, and prevents any reactivity
effects due to boron concentration stratification; and

C. Renoving the power from the | oop isolation valve operator

ensures that a loop isolation valve wll not be noved
unl ess specifically intended by a procedure.

APPLI CABLE SAFETY ANALYSES

| solated | oop startup is limted to MODES 5 and 6 in accordance
with the NRC SER on N-1 | oop operati on.

During startup of an isolated loop in accordance with LCO
3.4.1.5, operating procedures prevent the opening of the |oop
isolation valve until the isolated loop is drained and refilled with
water supplied from the refueling water storage tank or Reactor
Cool ant System and the isolated |oop boron concentration is
verified. Verification of the isolated |oop boron concentration
prior to opening the isolated loop isolation valves provides a
reassurance of the adequacy of the SHUTDOMN MARG N. This ensures
that any undesirable reactivity effect from the isolated |oop does
not occur. The safety anal yses assune a m ni num SHUTDOAN MARG N as
an initial condition for Design Basis Accidents (DBAs). Violation of
the LCO conbined with mxing of the isolated | oop coolant into the
operating |loops, could result in the SHUTDOANN MARG N being | ess than
that assuned in the safety anal yses.

LCO

Loop isolation valves are used for perform ng maintenance when
the plant is in MODES 5 or 6. LCO 3.4.1.5 ensures that the |oop
i solation valves remain closed on an isolated | oop until the SHUTDOMWN
MARG@ N in the isolated loop is within acceptable limts.
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3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1.5 | SOLATED LOOP_STARTUP ( Conti nued)

APPLI CABI LI TY

In MODES 5 and 6, the SHUTDOWN MARG N of the operating loops is
| arge enough to permt operation with isolated | oops. In these
MODES, controlled startup of isolated loops is possible wthout
significant risk of inadvertent criticality.

An RCS |l oop is considered isolated in MODES 5 and 6 whenever the
hot and cold | eg isolation valves on one RCS | oop are both in a fully
cl osed position at the sane tine. One isolation valve may be stroked
for testing in MODES 5 and 6 and the loop will not be considered
isolated when either the hot leg or cold leg loop isolation valve
remai ns open.

ACTI ON
The ACTION for LCO 3.4.1.5 assunes that the prerequisites of the
LCO are not nmet and a loop isolation valve has been inadvertently

opened. Therefore, the ACTION requires immediate closure of
i sol ation valves to preclude a potential boron dilution event.

SURVEI LLANCE REQUI REMENTS (SR)

SR4.4.1.5.1 and 4.4.1.5.3

As an additional neasure to ensure that the boron concentration
in an isolated loop remains within acceptable limts, SR 4.4.1.5.1
requires that an isolated loop is drained and refilled with borated
water supplied from the refueling water storage tank or Reactor
Cool ant System prior to opening the hot or cold leg isolation valve
in the isolated loop. The 4 hour tine limt ensures that there is no
unaccept abl e boron concentration stratification in an isolated | oop.
These surveillance frequencies have been shown to be acceptable
t hrough operating experience.

SR 4.4.1.5.2

To ensure that the boron concentration of the isolated |oop
neets acceptable limts, SR 4.4.1.5.2 is perforned within 2 hours
prior to opening either the hot or cold leg isolation valve. Thi s
provi des reasonabl e assurance that the boron concentration will stay
W thin acceptable limts until the |oop is unisol ated.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.2 (This Specification nunber is not used.)
3/4.4.3 SAFETY VALVES

The pressurizer code safety valves operate to prevent the RCS from
bei ng pressurized above its Safety Limt of 2735 psig. Each safety
valve is designed to relieve 345,000 |bs. per hour of saturated
steam at the val ve set point.

During shutdown conditions (any RCS cold |leg tenperature below the
enabl e tenperature specified in 3.4.9.3) RCS overpressure protection
is provided by the Overpressure Protection Systens addressed in
Specification 3.4.9.3.

During operation, all pressurizer code safety valves nust be
OPERABLE to prevent the RCS from being pressurized above its safety
limt of 2735 psig. The conbined relief capacity of all of these
valves is greater than the maximum surge rate resulting from a
conplete loss of load assuming no reactor trip until the first
Reactor Protective Systemtrip set point is reached (i.e., no credit
is taken for a direct reactor trip on the loss of |oad) and also
assum ng no operation of the power operated relief valves or steam
dunp val ves.

Denonstration of the safety valves' |ift settings wll occur only
during shutdown and wll be performed in accordance wth the
provi sions of Section Xl of the ASME Boil er and Pressure Code.

Safety valves simlar to the pressurizer code safety valves were
tested under an Electric Power Research Institute (EPRI) programto
determine if the valves would operate stably under feedwater 1|ine
break accident conditions. The test results indicated the need for
i nspection and maintenance of the safety valves to determine the
otential damage that may have occurred after a safety valve has

ifted and either discharged the l|oop seal or discharged water

through the valve. Addi tional action statements require safety
val ve inspection to determne the extent of the corrective actions
required to ensure the valves wll be capable of performng their

i ntended function in the future.

3/4.4.4 PRESSUR ZER

The requirenent that 150 kw of pressurizer heaters and their
associ ated controls and energency bus provides assurance that these
heaters can be energized during a | oss of offsite power condition to
mai ntain natural circulation at HOI' STANDBY.

3/4.4.5 STEAM GENERATORS

One OPERABLE steam generator in a non-isolated reactor coolant |oop
provides sufficient heat renoval capability to renove decay heat
after a reactor shutdown. The requirenent for two OPERABLE steam
generators, conbined wth other requirements of the Limting
Condi tions for Operation ensures adequate
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REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS (Conti nued)

decay heat renoval capabilities for RCS tenperatures greater than
350°F if one steam generator becones inoperable due to single failure
consi derati ons. Bel ow 350°F, decay heat is renoved by the RHR
system

The Surveillance Requirenents for inspection of the steam generator
tubes ensure that the structural integrity of this portion of the RCS

wi |l be maintained. The program for inservice inspection of steam
generator tubes is based on a nodification of Regulatory CGuide 1.83,
Revi sion 1. I nservice inspection of steam generator tubing is

essential in order to maintain surveillance of the conditions of the
tubes in the event that there is evidence of nechanical damage or
progressive degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. |Inservice inspection of
steam generator tubing also provides a neans of characterizing the
nature and cause of any tube degradation so that corrective neasures
can be taken.

The plant is expected to be operated in a manner such that the
secondary coolant will be maintained within those paraneter limts
found to result in negligible corrosion of the steam generator tubes.
If the secondary coolant chemstry is not maintained within these
paranmeter |imts, localized corrosion nmay likely result in stress
corrosion cracking. The extent of cracking during plant operation
would be limted by the limtation of steam generator tube |eakage
between the Primary Cool ant System and the Secondary Cool ant System
(primary-to-secondary LEAKAGE = 150 gallons per day per steam
generator). Axial cracks having a primry-to-secondary LEAKAGE | ess
than this limt during operation will have an adequate nargin of
safety to withstand the | oads inposed during normal operation and by
postul ated accidents. Qperating plants have denonstrated that
primary-to-secondary LEAKAGE of 150 gallons per day per steam
generator can readily be detected. LEAKAGE in excess of this limt

will require plant shutdown and an unschedul ed inspection, during
which the |eaking tubes will be |located and plugged or repaired by
sl eevi ng. The technical bases for sleeving are described in the
approved vendor reports listed in Surveillance Requirenent
4.4.5. 4. a.9.

Wast age-type defects are unlikely with the all volatile treatnent
(AVT) of secondary cool ant. However, even if a defect of simlar
type should develop in service, it wll be found during schedul ed

i nservi ce steam generator tube exam nations. Plugging or repair wll
be required of all tubes with inperfections exceeding the plugging or
repair limt. Degraded steam generator tubes nay be repaired by the
installation of sleeves which span the degraded tube section. A
steam generator tube with a sleeve installed neets the structural

BEAVER VALLEY - UNIT 2 B 3/4 4-3 Amendnent No. 101



REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS (Conti nued)

requi renents of tubes which are not degraded, therefore, the sleeve
is considered a part of the tube. The surveillance requirenments
identify those sleeving nethodol ogies approved for use. If an
installed sleeve is found to have through wall penetration greater
than or equal to the plugging limt, the tube nust be plugged. The
plugging limt for the sleeve is derived from R G 1.121 analysis
which utilizes a 20 percent allowance for eddy current uncertainty in
determining the depth of tube wall penetration and additional
degradati on growt h. St eam generator tube inspections of operating
plants have denonstrated the <capability to reliably detect
degradation that has penetrated 20 percent of the original tube wall
t hi ckness.

The voltage-based repair limts of these surveillance requirenents
(SR) inplenment the guidance in G 95-05 and are applicable only to
West i nghouse-desi gned steam generators (SGs) with outside dianeter
stress corrosion cracking (ODSCC) | ocated at the tube-to-tube support
plate intersections. The guidance in G. 95-05 will not be applied to
the tube-to-flow distribution baffle plate intersections. The
vol t age-based repair limts are not applicable to other forms of SG
tube degradation nor are they applicable to ODSCC that occurs at
other locations within the SG Additionally, the repair criteria
apply only to indications where the degradation nechanism is
domnantly axial ODSCC with no NDE detectable cracks extending
outside the thickness of the support plate. Refer to G 95-05 for
addi ti onal description of the degradation norphol ogy.

| mpl enmentation of these SRs requires a derivation of the voltage

structural Iimt fromthe burst versus voltage enpirical correlation
and then the subsequent derivation of the voltage repair limt from
the structural limt (whi ch is then i npl enent ed by this

surveill ance).

The wvoltage structural I|imt s the voltage from the burst
pressure/ bobbin voltage correlation, at the 95-percent prediction
interval curve reduced to account for the |ower 95/95-percent
tol erance bound for tubing material properties at 650°F (i.e., the

95-percent LTL curve). The voltage structural limt nust be adjusted
dowmmward to account for potential degradation growh during an
operating interval and to account for NDE uncertainty. The wupper

voltage repair limt; Vyr, is determned fromthe structural voltage
limt by applying the follow ng equation:

ViR = VsL - Vo - Ve
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REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS (Conti nued)

where Vg represents the allowance for degradation growth between
i nspections and V\pe represents the allowance for potential sources
of error in the neasurenent of the bobbin coil voltage. Furt her
di scussion of the assunptions necessary to determine the voltage
repair limt are discussed in G 95-05.

Saf ety anal yses were perfornmed pursuant to Generic Letter 95-05 to
determ ne the maxi num MSLB-induced primary-to-secondary l|leak rate
that could occur without offsite doses exceeding a small fraction of
10 CFR 100 (concurrent iodine spike), 10 CFR 100 (pre-accident i odine
spi ke), and wi thout control room doses exceeding GDC-19. The current
value of the maxi mum MSLB-induced |eak rate and a summary of the
anal yses are provided in Section 15.1.5 of the UFSAR

The md-cycle equation in SR 4.4.5.4.a.10.d should only be used
during unplanned inspections in which eddy current data is acquired
for indications at the tube support plates.

SR 4.4.5.5 inplenments several reporting requirenents recomended by
GL 95-05 for situations which the NRC wants to be notified prior to
returning the SGs to service. For the purposes of this reporting
requi renent, |eakage and conditional Dburst probability can be
cal cul at ed based on the as-found voltage distribution rather than the
projected end-of-cycle (EOQC) voltage distribution (refer to GL 95-05
for nore information) when it is not practical to conplete these
cal cul ations using the projected EOC voltage distributions prior to
returning the SGs to service. Note that if |eakage and conditiona

burst probability were calculated using the neasured EOCC voltage
distribution for the purposes of addressing the G. section 6.a.1 and
6.a.3 reporting criteria, then the results of the projected ECC
voltage distribution should be provided per the G section 6.b (c)
criteria.

Whenever the results of any steam generator tubing inservice

i nspection fall into Category C-3, these results will be reported to
the Comm ssion pursuant to Specification 6.6 prior to resunption of
pl ant operation. Such cases will be considered by the Comm ssion on

a case-by-case basis and nmay result in a requirenent for analysis,
| aborat ory exam nations, tests, additional eddy-current inspection
and revision of the Technical Specifications, if necessary.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTI ON | NSTRUMENTATI ON
BACKGROUND

GDC 30 of Appendix A to 10 CFR 50 requires neans for detecting
and, to the extent practical, identifying the source of RCS LEAKACE.
Regul atory Quide 1.45 describes acceptable nethods for selecting
| eakage detection systens.

Leakage detection systens nust have the capability to detect
significant reactor coolant pressure boundary (RCPB) degradation as
soon after occurrence as practical to mnimze the potential for
propagation to a gross failure. Thus, an early indication or warning
signal is necessary to permt proper evaluation of all unidentified
LEAKAGE.

| ndustry practice has shown that water flow changes of 0.5 to
1.0 gpm can be readily detected in contained volumes by nonitoring

changes in water level, in flow rate, or in the operating frequency
of a punp. The non-ECCS portion of the containment sunp used to
collect unidentified LEAKACE is instrunented to al arm due to abnornmal
increases in water inventory. The sensitivity is acceptable for

detecting increases in unidentified LEAKAGE.

The reactor coolant contains radioactivity that, when rel eased
to the containment, can be detected by radiation nonitoring
i nstrunent ati on. Reactor coolant radioactivity levels will be |ow
during initial reactor startup and for a few weeks thereafter, until
activated corrosion products have been fornmed and fission products
appear from fuel elenent cladding contam nation or cladding defects.
Radi oactivity detection systens are included for nonitoring both
particul ate and gaseous activities because of their sensitivities and
rapi d responses to RCS LEAKAGE.

An increase in humdity of the containnent atnosphere would
indicate release of water vapor to the containnent. Dew poi nt
tenperature neasurenents can thus be used to nonitor humdity |evels
of the containnent atnosphere as an indicator of potential RCS
LEAKAGE.

Since the humdity level is influenced by several factors, a
guantitative evaluation of an indicated |eakage rate by this neans
may be questionable and should be conpared to observed increases in
liquid flow into or from the containnent sunp. Hum dity |evel
nonitoring is considered nost wuseful as an indirect alarm or
indication to alert the operator to a potential problem Hum dity
nonitors are not required by this LCO
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.1 LEAKAGE DETECTI ON | NSTRUMENTATI ON (Conti nued)

BACKGROUND ( Cont i nued)

Air tenperature and pressure nonitoring nmethods may al so be used
to infer wunidentified LEAKAGE to the containnent. Cont ai nnent
tenperature and pressure fluctuate slightly during plant operation
but a rise above the normally indicated range of values may indicate
RCS | eakage into the containnment. The rel evance of tenperature and
pressure neasurenents are affected by containnment free volune and,
for tenperature, detector |ocation. Alarm signals from these
instrunents can be valuable in recognizing rapid and sizabl e | eakage
to the containnent. Tenperature and pressure nonitors are not
required by this LCO

APPLI CABLE SAFETY ANALYSES

The need to evaluate the severity of an alarm or an indication
is inportant to the operators, and the ability to conpare and verify
with indications from other systens is necessary. Mul tiple
instrunment |ocations are utilized, if needed, to ensure that the
transport delay tinme of the |eakage fromits source to an instrunent
| ocation yields an acceptable overall response tine.

The safety significance of RCS LEAKAGE varies w dely depending
on its source, rate, and duration. Therefore, detecting and
nmonitoring RCS LEAKAGE into the containment area 1S necessary.
Quickly separating the identified LEAKAGE from the wunidentified
LEAKAGE provides quantitative information to the operators, allow ng
themto take corrective action should a | eakage occur detrinental to
the safety of the unit and the public.

LCO

One nethod of protecting against |large RCS | eakage derives from
the ability of instruments to rapidly detect extrenely small | eaks.
This LCO requires instrunments of diverse nonitoring principles to be
OPERABLE to provide a high degree of confidence that extrenely snal
| eaks are detected in tine to allow actions to place the plant in a
safe condition, when RCS LEAKAGCE i ndi cates possi bl e RCPB degradati on.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.1 LEAKAGE DETECTI ON | NSTRUMENTATI ON (Conti nued)

LCO (Conti nued)

The LCO is satisfied when nonitors of diverse neasurenent neans
are avail abl e. Thus, the containment sunp nonitor, in conbination
with a gaseous or particulate radioactivity nonitor, provides an
acceptable mnimum The contai nnent sunp nmonitor is conprised of the
instrunments associated with the non-ECCS portion of the containnent
sunp whi ch nonitor narrow range | evel and sunp punp di scharge fl ow

APPLI CABI LI TY

Because of elevated RCS tenperature and pressure in MODES 1, 2,
3, and 4, RCS |eakage detection instrunentation is required to be
OPERABLE.

In MODE 5 or 6, the tenperature is to be less than or equal to
200°F and pressure is maintained low or at atnospheric pressure.
Since the tenperatures and pressures are far |ower than those for
MODES 1, 2, 3, and 4, the likelihood of | eakage and crack propagation
are much small er. Therefore, the requirenents of this LCO are not
applicable in MODES 5 and 6.

ACTI ONS
a. Wth the required contai nnent sunp nonitor inoperable, no
other form of sanpling can provide the equivalent
i nformation; however, t he cont ai nnent at nosphere

radi oactivity nonitoring systemw || provide indications of
changes in | eakage. Together with the atnosphere nonitor,
the periodic surveillance for RCS water inventory bal ance,
SR 4.4.6.2.b, nmust be perforned at an increased frequency
of 24 hours to provide information that is adequate to
det ect | eakage.

Restoration of the required sunp nonitor to OPERABLE status
within a Conpletion Tinme of 30 days is required to regain

the function after the nonitor's failure. This time is
acceptabl e, considering the frequency and adequacy of the
RCS water inventory balance required by Required
Action "a."
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.1

LEAKAGE DETECTI ON | NSTRUMENTATI ON (Cont i nued)

ACTI ONS ( Cont i nued)

b.1 and b.

Required Action "a" is nodified by a Note that indicates
that the provisions of LCO 3.0.4 are not applicable. As a
result, a MODE change is allowed when the contai nnent sunp
nonitor is inoperable. This allowance is provided because
other instrunentation is available to nonitor RCS | eakage.

2.

[¢]

Wth both gaseous and particulate containnment atnosphere
radi oactivity nonitoring i nstrunentation channel s
i noperable, alternative action is required. Either grab
sanples of the containnment atnosphere nust be taken and
anal yzed or water inventory balances, in accordance wth
SR 4.4.6.2.b, nust be performed to provide alternate
periodic information.

Wth a sanple obtained and analyzed or water inventory
bal ance perfornmed every 24 hours, the reactor may be
operated for up to 30 days to allow restoration of the
requi red contai nnent atnosphere radioactivity nonitors.

The 24 hour interval provides periodic information that is
adequate to detect |eakage. The 30 day Conpletion Tine
recogni zes at |east one other form of |eakage detection is
avai | abl e.

Required Action "b" is nodified by a Note that indicates
that the provisions of LCO 3.0.4 are not applicable. As a
result, a MODE change is allowed when the gaseous and
particul ate contai nment atnosphere radioactivity nonitor
channel is inoperable. This allowance is provided because
other instrunentation is available to nonitor for RCS
LEAKAGE.

Wth all required nonitors inoperable, no automatic neans
of nonitoring |eakage are available, and inmediate plant

shutdown is required. The plant nust be brought to at
|least MODE 3 within 6 hours and to MODE 5 within the
followng 30 hours. The allowed Conpletion Tines are

reasonabl e, based on operating experience, to reach the
required plant condition from full power conditions in an
orderly manner and wi t hout challenging plant systens.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.1 LEAKAGE DETECTI ON | NSTRUMENTATI ON (Cont i nued)

SURVEI LLANCE REQUI REMENTS (SR)

SR4.4.6.1.a

SR 4.4.6.1.a requires the performance of a CHANNEL CHECK of the
required contai nment atnosphere radioactivity nonitor. The check
gi ves reasonable confidence that the channel is operating properly.
The Frequency of 12 hours is based on instrunent reliability and is
reasonabl e for detecting off normal conditions.

SR 4.4.6.1.a requires the performance of a CHANNEL FUNCTI ONAL
TEST on the required containnent atnosphere radioactivity nonitor
The test ensures that the nonitor can perform its function in the
desired manner. The test verifies the alarm setpoint and relative
accuracy of the instrument string. The Frequency of 31 days
considers instrunent reliability, and operating experience has shown
that it is proper for detecting degradation.

SR 4.4.6.1.a also requires the performance of a CHANNEL
CALI BRATION on the required containnent atnosphere radioactivity

noni t or. The calibration verifies the accuracy of the instrunent
string, including the instrunents |ocated inside containnment. The
Frequency of 18 nonths is a typical refueling cycle and considers
channel reliability. Agai n, operating experience has proven that
this Frequency is acceptable.
SR4.4.6.1. b

SR 4.4.6.1.b requires the performance of a CHANNEL CALI BRATI ON
on the required containnment sunp nonitor. The calibration verifies
the accuracy of the instrunent string, including the instrunents

| ocated inside containnent. The Frequency of 18 nonths is a typical
refueling cycle and considers channel reliability. Again, operating
experience has proven that this Frequency is acceptable.

3/4.4.6.2 OPERATI ONAL LEAKAGE

BACKGROUND

Conmponents that contain or transport the coolant to or fromthe
reactor core nmake up the RCS. Conponent joints are made by wel ding,
bolting, rolling, or pressure |oading, and valves isolate connecting
systens fromthe RCS.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)
BACKGROUND (Cont i nued)

During plant |ife, the joint and valve interfaces can produce varying
anounts of reactor cool ant LEAKAGE, through either normal operational
wear or mechanical deterioration. The purpose of the RCS Operational
LEAKAGE LCO is to limt system operation in the presence of LEAKAGE
from these sources to anpunts that do not conprom se safety. Thi s
LCO specifies the types and anmounts of LEAKAGE.

10 CFR 50, Appendix A, GDC 30, requires neans for detecting and, to
the extent practical, identifying the source of reactor cool ant
LEAKAGE. Regul atory Quide 1.45 describes acceptable nethods for
sel ecting | eakage detection systens.

The safety significance of RCS LEAKAGE varies wi dely depending on its
source, rate, and duration. Therefore, detecting and nonitoring
reactor coolant LEAKAGE into the containment area is necessary.
Quickly separating the identified LEAKAGE from the wunidentified
LEAKAGE is necessary to provide quantitative information to the
operators, allowing them to take corrective action should a |eak
occur that is detrinmental to the safety of the facility and the
public.

A limted amount of |eakage inside containnent is expected from
auxi liary systenms that cannot be made 100 percent |eaktight. Leakage
fromthese systens should be detected, |located, and isolated fromthe
contai nment atnosphere, if possible, to not interfere with RCS
| eakage detection.

This LCO deals with protection of the reactor coolant pressure
boundary (RCPB) from degradation and the core from inadequate
cooling, in addition to preventing the accident analyses radiation
rel ease assunptions from being exceeded. The consequences of
violating this LCO include the possibility of a loss of coolant
acci dent (LOCA).

APPLI CABLE SAFETY ANALYSES

Except for primary-to-secondary LEAKAGE, the safety anal yses do not
address operational LEAKAGE. However, other operational LEAKAGE is
related to the safety analyses for LOCA, the anobunt of |eakage can
affect the probability of such an event. The safety analysis for an
event resulting in steam di scharge to the atnosphere assunes a 1 gpm
primary-to-secondary LEAKAGE as the initial condition. An exception
to the primary-to-secondary LEAKAGE is described below for the nain
steanline break (MSLB) analyzed in support of voltage-based steam
generator tube repair criteria.
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BASES

3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)

APPL| CABLE SAFETY ANALYSES (Conti nued)

Primary-to-secondary LEAKAGE is a factor in the dose rel eases outside

containment resulting from a MSLB accident. To a |esser extent,
ot her accidents or transients involve secondary steam rel ease to the
at nosphere, such as a steam generator tube rupture (SGIR). The

| eakage contam nates the secondary fluid.

The MSLB is nore limting for site radiation releases. The prinmary-
to-secondary LEAKAGE assuned in the safety analysis for the NSLB
accident is described in UFSAR Section 15.1.5. The radi ol ogi cal
consequences of a MSLB outside of containnent was reanalyzed in
support of the tube support plate voltage-based repair criteria
stated in SR 4.4.5.4.a.10. For this analysis, the thyroid dose was
maxi m zed at 10% of the 10 CFR Part 100 guideline of 300 remfor the
co-incident iodine spike case. RCS | eakage was based on projection
rather than on technical specification |eakage |imts. The analysis
indicated that offsite doses would remain within regulatory criteria
with the assuned primary-to-secondary |eakage (described in UFSAR
Section 15.1.5) should steam generator tubes fail due to the
depressurization associated with a MSLB.

A simlar analysis was perfornmed using a control roomthyroid dose of
30 remas the criterion. The control roomwas assunmed to be manual ly
i sol ated and pressurized at T=30 m nutes for a period of one hour, at
which tine filtered enmergency intake would be automatically started.
The control room would be purged with fresh air at T=8 hours
followi ng rel ease cessation. The analysis indicated that control
room doses would remain within regulatory criteria with the assuned
pri mary-to-secondary |eakage (described in UFSAR Section 15.1.5)
should steam generator tubes fail due to the depressurization
associated with a MSLB.

LCO
RCS operational LEAKACE shall be limted to:
a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative
of material deterioration. LEAKAGE of this type is
unacceptable as the leak itself could cause further
deterioration, resulting in higher LEAKAGE Vi ol ation of
this LCO could result in continued degradation of the RCPB.
LEAKAGE past seals and gaskets is not pressure boundary
LEAKAGE. Shoul d pressure boundary LEAKAGE occur through a
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)

LCO ( Conti nued)

conponent which can be isolated from the balance of the
Reactor Coolant System plant operation nay continue
provi ded the |eaking conponent is pronptly isolated from
the Reactor Coolant System since isolation renoves the
source of potential failure.

b. Uni dentified LEAKAGE

One gallon per mnute (gpn) of wunidentified LEAKAGE is
all owned as a reasonabl e m ni rum detectabl e anbunt that the
containment air mnonitoring and containnment sunp |evel
nonitoring equi pment can detect within a reasonable tine
peri od. Violation of this LCO could result in continued
degradation of the RCPB, if the LEAKAGE is from the
pressure boundary.

C. Pri mary-t o- Secondary LEAKAGE t hrough Any One SG

Operating experience at PWR plants has shown that sudden
increases in leak rate are often precursors to |larger tube
failures. Mai ntaining an operating LEAKAGE |imt of
150 gpd per steam generator will mnimze the potential for
a |large LEAKAGE event at power. This operating LEAKAGE
limt is nore restrictive than the operating LEAKAGE limt
in standardized technical specifications. This provides
additional margin to accommpdate a tube flaw which m ght
grow at a greater than expected rate or unexpectedly extend
outside the thickness of the tube support plate. Thi s
reduced LEAKAGE |imt, in conjunction with a leak rate
nonitoring program provides additional assurance that this
precursor LEAKAGE will be detected and the plant shut down
inatinmely manner.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)

LCO ( Conti nued)

d. | denti fi ed LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered allowable
because LEAKAGE is from known sources that do not interfere
wi th detection of identified LEAKAGE and is well within the
capability of the RCS Makeup System Identified LEAKAGE
i ncl udes LEAKAGE to the containnent from specifically known
and | ocated sources, but does not include pressure boundary
LEAKAGE or controlled reactor coolant punp (RCP) seal
| eakof f (a normal function not considered LEAKAGE)
Violation of this LCO could result in continued degradation
of a conmponent or system

APPLI CABI LI TY

In MODES 1, 2, 3, and 4, the potential for RCPB LEAKACGE is greatest
when the RCS is pressurized.

In MODES 5 and 6, LEAKAGE Iimts are not required because the reactor
coolant pressure is far lower, resulting in |ower stresses and
reduced potentials for LEAKAGE.

LCO 3.4.6.2, “RCS Pressure Isolation Valve (PIV),” neasures |eakage
t hrough each individual PIV and can inpact this LCO O the two PlVs
in series in each isolated line, |eakage neasured through one PIV
does not result in RCS LEAKAGE when the other is leak tight. |If both
val ves leak and result in a loss of mass fromthe RCS, the |oss nust
be included in the allowable identified LEAKAGE.
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BASES

3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)

ACTI ONS

a.

o

| f any pressure boundary LEAKAGE exists, the reactor nust
be brought to lower pressure conditions to reduce the
severity of the LEAKAGE and its potential consequences. It
shoul d be noted that LEAKAGE past seals and gaskets is not
pressure boundary LEAKAGE. The reactor nust be brought to
MODE 3 within 6 hours and MODE 5 within 36 hours. Thi s
action reduces the LEAKAGE and also reduces the factors
that tend to degrade the pressure boundary.

The allowed Conpletion Tines are reasonable, based on
operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and w thout challenging plant systens. In MODE 5, the
pressure stresses acting on the RCPB are nuch |ower, and
further deterioration is much less likely.

Unidentified LEAKAGE, identified LEAKAGE, or primary to
secondary LEAKAGE in excess of the LCO limts nust be
reduced to within Iimts wthin 4 hours. This Conpl etion
Time allows time to verify |eakage rates and either
identify unidentified LEAKAGE or reduce LEAKAGE to within
limts before the reactor nust be shut down. This action
IS necessary to prevent further deterioration of the RCPB

If the unidentified LEAKAGE, identified LEAKAGE, or primary
to secondary LEAKAGE cannot be reduced to within limts
within 4 hours, the reactor nust be brought to |ower
pressure conditions to reduce the severity of the LEAKAGE
and its potential consequences. The reactor nust be
brought to MODE 3 wthin 6 hours and MODE 5 wthin
36 hours. This action reduces the LEAKAGE.

The allowed Conpletion Tines are reasonable, based on
operating experience, to reach the required plant
conditions from full power conditions in an orderly manner
and w thout challenging plant systens. In MODE 5, the
pressure stresses acting on the RCPB are nuch |ower, and
further deterioration is much less likely.
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3/4.4.6.2 OPERATI ONAL LEAKAGE (Conti nued)

SURVEI LLANCE REQUI REMENTS (SR)

SR 4.4.6.2

Verifying RCS LEAKAGE to be wthin the LCO |imts ensures the
integrity of the RCPB is maintained. Pressure boundary LEAKAGE woul d
at first appear as unidentified LEAKAGE and can only be positively
identified by inspection. It should be noted that LEAKAGE past seal s
and gaskets is not pressure boundary LEAKAGE. Uni denti fied LEAKAGE
and identified LEAKAGE are determ ned by performance of an RCS water
inventory balance. Primary to secondary LEAKAGE is al so nmeasured by
performance of an RCS water inventory balance in conjunction wth
effluent nonitoring within the secondary steam and feedwater systens.

The RCS water inventory balance nust be nmet with the reactor at
steady state operating conditions and near operating pressure.
Therefore, this SRis not required to be perforned in MODES 3 and 4
until 12 hours of steady state operation near operating pressure have
been establi shed.

Steady state operation is required to perform a proper inventory
bal ance; cal culations during maneuvering are not useful and a Note
requires the Surveillance to be net when steady state is established.
For RCS operational LEAKACE determ nation by water inventory bal ance,
steady state is defined as stable RCS pressure, tenperature, power
| evel , pressurizer and nakeup tank |evels, nmakeup and | etdown, and
RCP seal injection and return fl ows.

An early warning of pressure boundary LEAKAGE or unidentified LEAKAGE
is provided by the systens that nonitor the contai nment atnosphere
radi oactivity and the contai nnent sunp level. The 12 hour nonitoring
of the |eakage detection system is sufficient to provide an early
warning of increased RCS LEAKAGE. These | eakage detection systens
are specified in LCO 3.4.6.1, “Leakage Detection Instrunmentation.”

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the inportance of early |eakage detection in the
prevention of accidents. Note (1) states that the 12 hour
surveillance is required only on |eakage detection instrunmentation
required by LCO 3.4.6.1. This Note allows the 12 hour nonitoring to
be suspended on | eakage detection instrunentation which is inoperable
or not required to be operable per LCO 3.4.6.1. Note (2) states that
this SRis required to be perforned during steady state operation.
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BASES

3/4.4.6.3 PRESSURE | SOLATI ON VALVE LEAKAGE

The | eakage fromany RCS pressure isolation valve is sufficiently |ow
to ensure early detection of possible in-series valve failure. It is
apparent that when pressure isolation is provided by two in-series
val ves and when failure of one valve in the pair can go undetected
for a substantial length of time, verification of valve integrity is
required. Since these valves are inportant in preventing
overpressurization and rupture of the ECCS | ow pressure piping which
could result in a LOCA, these valves should be tested periodically to
ensure | ow probability of gross failure.

The Surveillance Requirenents for RCS pressure isolation valves
provi de added assurance of valve integrity thereby reducing the
probability of gross valve failure and consequent intersystem LOCA
| eakage from the RCS pressure isolation valve is identified LEAKAGE
and will be considered as a portion of the allowed limt.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.7 (This Specification nunber is not used.)

3/4.4.8 SPECIFIC ACTIVITY

The primary coolant specific activity is limted in order to
maintain offsite and control room operator doses associated wth
postul ated accidents w thin applicable requirenents. Speci fically,

the 0.35 pCG/gm DOSE EQUI VALENT 1-131 Ilimt ensures that the offsite
dose does not exceed a small fraction of 10 CFR Part 100 guidelines
and that control room operator thyroid dose does not exceed CGDC- 19
in the event of primary-to-secondary |eakage induced by a main steam
i ne break.

The ACTION statenment permtting POAER OPERATION to continue for
limted tinme periods with the primary coolant’s specific activity
> 0.35 pG /gram DOSE EQUI VALENT 1-131, but within the allowable |imt
shown on Figure 3.4-1, accommodates possible iodine spiking
phenonenon which may occur followng changes in THERVAL POAER
OQperation wth specific activity levels exceeding 0.35 pC /gram DOSE
EQUI VALENT 1-131 for nore than 48 hours during one continuous tinme
interval or exceeding the limts shown on Figure 3.4-1 nust be
restricted to ensure that assunptions nade in the UFSAR acci dent
anal yses are not exceeded.

Reducing Tayg to < 500°F minimzes the release of activity should a
steam generator tube rupture since the saturation pressure of the
primry cool ant is below the |ift pressure of the atnospheric
steam relief valves. This action also reduces the pressure
differenti al across the steam generator tubes reducing the
probability and magnitude of main steam |line break accident induced
primary-to-secondary | eakage. The surveillance requirenents provide
adequate assurance that excessive specific activity levels in the
primary coolant wll be detected in sufficient tine to take
corrective action. I nformati on obtained on iodine spiking will be
used to assess the paraneters associated wth spiking phenonena. A
reduction in frequency of isotopic analyses follow ng power changes
may be permssible if justified by the data obtained.
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BASES

3/4.4.9 PRESSURE/ TEMPERATURE LIM TS

All  conponents in the Reactor Coolant System are designed to
withstand the effects of cyclic |oads due to system tenperature and
pressure changes. These cyclic loads are introduced by normal | oad
transients, reactor trips, and startup and shutdown operations. The
various categories of load cycles used for design purposes are
provided in Section 3.9 of the FSAR During startup and shutdown,
the rates of tenperature and pressure changes are limted so that
t he maxi mum specified heatup and cooldown rates are consistent with
the design assunptions and satisfy the stress limts for cyclic
oper ati on.

During heatup, the thermal gradients in the reactor vessel wall
produce thermal stresses which vary from conpressive at the inner
wall to tensile at the outer wall. These thermal -induced
conpressive stresses tend to alleviate the tensile stresses induced
by the internal pressure. Therefore, a pressure-tenperature curve
based on steady state conditions (i.e., no thermal stresses)
represents a |lower bound of all simlar curves for finite heatup
rates when the inner wall of the vessel is treated as the governing
| ocati on.

The heatup analysis also covers the determnation of pressure-
tenperature limtations for the case in which the outer wall of the
vessel Dbeconmes the controlling I|ocation. The thermal gradients
establ i shed during heatup produce tensile stresses at the outer wall
of the vessel. These stresses are additive to the pressure induced
tensile stresses which are already present. The thermal induced
stresses at the outer wall of the vessel are tensile and are
dependent on both the rate of heatup and the tine along the heatup
ranp; therefore, a |lower bound curve simlar to that described for
the heatup of the inner wall cannot be defined. Subsequently, for
the cases in which the outer wall of the vessel becones the stress
controlling location, each heatup rate of interest nust be anal yzed
on an individual basis.
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BASES

3/4.4.9 PRESSURE/ TEMPERATURE LI M TS (Conti nued)

The heatup limt curve, Figure 3.4-2, is a conposite curve which was
prepared by determ ning the nost conservative case, with either the
inside or outside wall controlling, for any heatup rate up to 60°F
per hour. The cooldown |imt curves, Figures 3.4-3 (Sheets 1
through 5), are conposite curves which were prepared based upon the
sane type analysis with the exception that the controlling |ocation
is always the inside wall where the cooldown thermal gradients tend
to produce tensile stresses while producing conpressive stresses at
the outside wall. The heatup and cooldown curves were prepared
based wupon the nost Iimting value of the predicted adjusted
reference tenperature at the end of 15 EFPY and revised to 14 EFPY
for the uprated condition.

The reactor vessel materials have been tested to determne their
initial RTypr; the results of these tests are shown in Table
B 3/4.4-1. Reactor operation and resultant fast neutron (E >1 Mev)
irradiation will cause an increase in the RT\r. Therefore, an
adjusted reference tenperature, based upon the fluence, copper
content and nickel content of the material in question, can be
predi cted using WCAP-15139 and Regulatory Quide 1.99, Revision 2,
"Radi ation Enbrittlenent of Reactor Vessel Materials.” The heatup
and cooldown limt curves, Figures 3.4-2 and 3.4-3 (Sheets 1 through
5), include predicted adjustnments for this shift in RTyor.

Heatup and cooldown |imt curves are calculated using the nost
limting value of RTypr (reference nil-ductility tenperature). The
nost limting RTyor of the material in the core region of the reactor
vessel is determned by using the preservice reactor vessel materi al
properties and estinmating the radiation-induced ART\pr. RTanor 1S
designated as the higher of either the drop weight nil-ductility
transition tenperature (Tnor) or the tenperature at which the
material exhibits at least 50 ft-lb of inpact energy and 35-ml
| ateral expansion (normal to the major working direction) mnus
60°F.

RTnor i Ncreases as the material is exposed to fast-neutron radiation
Thus, to find the nost limting RTnor at any time period in the
reactor's life, ARTNgr due to the radiation exposure associated with
that tinme period nust be added to the original unirradiated RTp\pr.
The extent of the shift in RT\pr is enhanced by certain chem cal
el ements (such as copper and nickel) present in reactor vessel
steels. The Regulatory GQuide 1.99 Revision 2 curves which show the
effect of fluence and copper content on upper shelf energy (USE) for
reactor vessel steels are shown in Figure B 3/4 4-1
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TABLE B 3/4.4-1
REACTOR VESSEL TOUGHNESS DATA(Y

MATERI AL _ TaoT 5g5FL]’ LB RTor  USE
COVPONENT CCODE NO. SPEC. NO Cu% N %9 P % °F TEMP °F °F FT- LBS.
Cl osure Head Dore B9008- 1 A533B, CL. 1 .13 .54 .013 -20 50 -10 137
Cl osure Head Fl ange B9002- 1 A508, CL. 2 --- .74 .012 -10 <40 -10 136
Vessel Fl ange B9001-1 A508, CL. 2 --- .73 . 010 0 <10 0 132.5
I nl et Nozzle B9011-1 A508, CL. 2 --- . 88 . 006 0 <10 0 104
Inl et Nozzle B9011-2 A508, CL. 2 --- . 88 . 010 10 <10 10 115
I nl et Nozzle B9011-3 A508, CL. 2 --- . 84 . 009 20 <40 20 122
Qutl et Nozzle B9012-1 A508, CL. 2 --- .71 .007 -10 <0 -10 137
Qutl et Nozzle B9012-2 A508, CL. 2 --- .74 .006 -10 <0 -10 121
Qutl et Nozzle B9012- 3 A508, CL. 2 --- . 68 .008 -10 <0 -10 112
Nozzl e Shell B9003-1 A533B, CL. 1 .13 .61 .008 -10 110 50 91
Nozzl e Shell B9003- 2 A533B, CL. 1 .12 .58 . 009 0 120 60 79.5
Nozzl e Shell B9003- 3 A533B, CL. 1 .13 .61 .008 -10 110 50 97.5
| nter. Shell B9004- 1 A533B, CL. 1 .07 .53 . 010 0 120 60 83
I nter. Shell B9004- 2 A533B, CL. 1 .07 . 59 .007 -10 100 40 75.5
Lower Shel | B9005- 1 A533B, CL. 1 .08 .59 .009 -50 88 28 82
Lower Shel | B9005- 2 A533B, CL. 1 .07 .58 .009 -40 93 33 77.5
Bott om Head Tor us B9010-1 A533B, CL. 1 .15 .49 .007 -30 56 -4 97
Bott om Head Done B9009- 1 A533B, CL. 1 .14 .53 .007 -30 35 -25 116
Weld (Inter. & Lower Shell Long. Seans & Grth .08 . 07 .008 -30 <30 -30 144.5

Sean) *

HAZ (Pl ate B9004- 2) --- --- ---- - 80 40 -20 76

* Sanme heat of wire and lot of flux used in all seans including surveillance wel dnent.

(1) For evaluation of Inservice Reactor Vessel Irradiation damage assessnents, the best
estimate chem stry values reported in the |atest response to CGeneric Letter 92-01 or
equi val ent docunent are applicable.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.9 PRESSURE/ TEMPERATURE LIM TS (Conti nued)

G ven the copper and nickel contents of the nost |imting materi al
the radi ati on-i nduced ART\pr can be predicted by the equation: ARTnpT
= (CF)f(%28-01Llogf)  past-neutron fluence (E > 1 Mev) at the 1/4 T
(wal I thickness) and 3/4 T (wall thickness) vessel |ocations can be
generated as a function of full-power service life. The data for al
other ferritic materials in the reactor cool ant pressure boundary are
examned to insure that no other conponent will be limting wth
respect to RTpnpr.

The preirradiation fracture-toughness properties of the Beaver Valley
Unit 2 reactor vessel materials are presented in Table B 3/4.4-1.
The fracture toughness properties of the ferritic material in the
reactor coolant pressure boundary are determned in accordance wth
the 1972 Sumrer Addenda to Section IlIl of the ASME Boiler and
Pressure Vessel Code.

The pressure-tenperature limt curves are devel oped using Code Case
N-640. One of the safety margins incorporated into the curves is the

| omer bound fracture toughness curve. The |ower bound fracture
toughness curves available in Appendix G to Section X wuse the
reference stress intensity factor Ka. The pressure-tenperature

limt curves based on Code Case N 640 use the reference stress
intensity factor K¢ Kia is a fracture toughness curve which is a
| ower bound on all static, dynam c and arrest fracture toughness, and
Kic is a fracture toughness curve which is a |ower bound on static
fracture toughness only. The only change that is nmade when
generating the revised pressure-tenperature limts curve with K¢ is
the I ower bound fracture toughness curve selected. All other nargins
involved in the generation process remain unchanged. Since the
heat up and cool down process is a very slowone, with the fastest rate
al l oned being 100°F per hour, the rate of change of pressure and
tenperature is considered constant so that the stress is essentially
const ant . Both heatup and cooldown correspond to static | oading,
wth regard to fracture toughness. The only tinme when dynamc
| oadi ng can occur and where the dynam c/arrest toughness K should
be used for the reactor pressure vessel is when a crack is running.
This m ght happen during a pressurized thermal shock event, but not
during heatup and cool down. Therefore, the static toughness K¢
| ower bound toughness is used to generate the pressure-tenperature
limt curves.

The ASME approach for calculating the allowable |imt curves for
vari ous heatup and cooldown rates specifies that the total stress
intensity factor, K, for the conbined thermal and pressure stresses
at any tinme during heatup and cool down cannot be greater than the
reference stress intensity factor, K for the netal tenperature at
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REACTOR COOLANT SYSTEM

BASES

3/4.4.9 PRESSURE/ TEMPERATURE LIM TS (Conti nued)

that tinme. Kic is obtained from the reference fracture toughness
curve, defined by Code Case N 640. The K¢ curve is given by the
equati on:

Kic = 33.2 + 20.734 * gl0-02(T-RT )] (4-1)

where K c is the reference stress intensity factor as a function of
the nmetal tenperature T and the netal reference nil-ductility
tenmperature, RTypr. Thus, the governing equation for the heatup-
cool down analysis is defined by Code Case N-640 as fol | ows:

CKm+ Kt £ K¢ (4-2)
wher e

Kim 1Is the stress intensity factor caused by nenbrane
(pressure) stress

Kit 1Is the stress intensity factor caused by the thermal
gradi ents

Kic iIs a function of tenperature relative to the RTyor of the
mat eri al

C= 2.0 for Level A and Level B service limts

C= 1.5 for hydrostatic and |leak test conditions during which
the reactor core is not critica

At any time during the heatup or cooldown transient, K¢ is
determ ned by the nmetal tenperature at the tip of the postulated flaw
at the 1/4 T and 3/4 T location, the appropriate value for RTynor, and

the reference fracture toughness curve. The thermal stresses
resulting from tenperature gradients through the vessel wall are
calculated and then the corresponding thernmal stress intensity
factors, Ky, for the reference flaw are conputed. From equati on

4-2, the pressure stress intensity factors are obtained and, from
these, the allowabl e pressures are cal cul at ed.

Cool down

For the calculation of the allowable pressure-versus-cool ant
tenperature during cooldown, the Code reference flaw is assuned to
exist at the inside of the vessel wall. During cooldown, the
controlling location of the flaw is always at the inside of the wall
because the thernmal gradients produce tensile stresses at the inside,
whi ch increases with increasing cooldown rates. Allowable pressure-
tenperature relations are generated for both steady-state and finite
cooldown rate situations. From these relations, conposite limt
curves are constructed for each cooldown rate of interest.
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3/4.4.9 PRESSURE/ TEMPERATURE LIM TS (Conti nued)

The use of the conposite curve in the cooldown analysis is necessary
because control of the cool down procedure is based on neasurenent of
reactor coolant tenperature, whereas the Ilimting pressure is
actually dependent on the material tenperature at the tip of the
assunmed flaw. During cooldown, the 1/4 T vessel location is at a
hi gher tenperature than the fluid adjacent to the vessel ID. Thi s
condition, of course, is not true for the steady-state situation. It
follows that, at any given reactor coolant tenperature, the AT
devel oped during cooldown results in a higher value of K¢ at the
1/4 T location for finite cooldown rates than for steady-state
operation. Furthernore, if conditions exist such that the increase
in K¢ exceeds K¢, the calculated all owabl e pressure during cool down
will be greater than the steady-state val ue.

The above procedures are needed because there is no direct control on
tenperature at the 1/4 T location and, therefore, allowable pressures
may unknowi ngly be violated if the rate of cooling is decreased at
various intervals along a cool down ranp. The use of the conposite
curve elimnates this problem and insures conservative operation of
the systemfor the entire cool down peri od.

Heat up

Three separate calculations are required to determne the limt
curves for finite heatup rates. As is done in the cool down anal ysis,
all owabl e pressure-tenperature relationships are developed for
steady-state conditions as well as finite heatup rate conditions
assum ng the presence of a 1/4 T defect at the inside of the vesse
wal | . The thermal gradients during heatup produce conpressive
stresses at the inside of the wall that alleviate the tensile
stresses produced by internal pressure. The netal tenperature at the
crack tip lags the coolant tenperature; therefore, the K¢ for the
1/4 T crack during heatup is lower than the K¢ for the 1/4 T crack
during steady-state conditions at the same cool ant tenperature.

During heatup, especially at the end of the transient, conditions may
exi st such that the effects of conpressive thermal stresses and | ower
Kic¢s do not offset each other, and the pressure-tenperature curve
based on steady-state conditions no |longer represents a |ower bound
of all simlar curves for finite heatup rates when the 1/4 T flaw is
consi der ed. Therefore, both cases have to be analyzed in order to
insure that at any coolant tenperature the |lower value of the
al l owabl e pressure calculated for steady-state and finite heatup
rates i s obtained.
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The second portion of the heatup anal ysis concerns the cal cul ati on of
pressure-tenperature limtations for the case in which a 1/4 T deep
outside surface flaw is assuned. Unlike the situation at the vesse

inside surface, the thermal gradients established at the outside
surface during heatup produce stresses which are tensile in nature

and thus tend to reinforce any pressure stresses present. These
thermal stresses are dependent on both the rate of heatup and the
time (or coolant tenperature) along the heatup ranp. Since the

thermal stresses at the outside are tensile and increase wth
i ncreasing heatup rates, each heatup rate nust be analyzed on an
i ndi vi dual basi s.

Fol l owi ng the generation of pressure-tenperature curves for both the

steady-state and finite heatup rate situations, the final Iimt
curves, as docunented in WCAP-15139, are produced as follows: A
conposite curve is constructed based on a point-by-point conparison
of the steady-state and finite heatup rate data. At any given

tenperature, the allowable pressure is taken to be the |esser of the
three values taken from the curves under consideration. The use of
the conposite curve 1is necessary to set conservative heatup
limtations because it is possible for conditions to exist wherein,
over the <course of the heatup ranp, the controlling condition
swtches fromthe inside to the outside and the pressure limt nust
at all times be based on analysis of the nost critical criterion.

The actual shift in RTyor of the vessel material will be established
periodically during operation by renoving and evaluating, in
accordance wth 10 CFR 50 Appendix H, reactor vessel material
irradiation surveillance specinens installed near the inside wall of
the reactor vessel in the core area. Since the neutron spectra at

the irradiation sanples and vessel inside radius are essentially
identical, the neasured transition shift for a sanple can be applied
with confidence to the adjacent section of the reactor vessel. The

heatup and cooldown curves nust be recalculated when the ART\or
determined from the surveillance capsule is different from the
cal cul ated ARTy\pr for the equival ent capsul e radi ati on exposure.

The pressure-tenperature |limt lines shown on Figure 3.4-2 for
reactor criticality and for inservice |leak and hydrostatic testing
have been provided to assure conpliance with the m nimum tenperature
requi renents of Appendix G to 10 CFR 50 for reactor criticality and
for inservice l|leak and hydrostatic testing. These pressure-
tenperature limt lines on Figures 3.4-2 and 3.4-3 (Sheets 1 through
5) for boltup tenperature are provided to ensure conpliance wth the
m ni mum t enperature requi rements of Appendix Gto ASME Section Xl for
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vessel closure head flange boltup. It recommends that when the
fl ange and adjacent shell region are stressed by the full intended
bolt preload the mninmum netal tenperature in the stressed region is
at least the initial RTwpr tenperature for the material in the
stressed regions.

The nunber of reactor vessel irradiation surveillance specinens and
the frequencies for renoving and testing these specinens are
provided in UFSAR Table 5.3-6 to assure conpliance wth the
requi renents of Appendix Hto 10 CFR Part 50.

Pressure-tenperature |imt curves shown in Figure B 3/4 4-2 were
developed for the Ilimting ferritic steel conponent wthin an
i sol ated reactor coolant loop. The limting conponent is the steam
generator channel head to tubesheet region. This figure provides
the ASME 111, Appendix G limting curve which is used to define
operational bounds, such that when operating with an isolated |oop
the anal yzed pressure-tenperature limts are known. The tenperature
range provided bounds the expected operating range for an isolated
| oop and Code Case N- 640.

OVERPRESSURE PROTECTI ON SYSTEMS

BACKGRCOUND

The overpressure protection system (OPPS) controls RCS pressure at
| ow tenperatures so the integrity of the reactor coolant pressure
boundary (RCPB) is not conprom sed by violating the pressure and
tenperature (P/T) limts of 10 CFR 50, Appendix G The reactor
vessel is the Ilimting RCPB conponent for denonstrating such
protection. The maxi mum setpoint for the power operated relief
valves (PORVs) and the maxi mum RCS pressure for the existing RCS
cold leg tenperature during cool down, shutdown, and heatup neet the
10 CFR 50, Appendi x G requirenents during the OPPS MODES.

The reactor vessel material is less tough at |ow tenperatures than

at normal operating tenperature. As the vessel neutron exposure
accunul ates, the material toughness decreases and becones |ess
resistant to pressure stress at |ow tenperatures. RCS pressure,

therefore, is maintained low at |ow tenperatures and is increased
only as tenperature is increased.
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BACKGROUND (Cont i nued)

The potential for vessel overpressurization is nobst acute when the
RCS is water solid, occurring only during shutdown; a pressure
fluctuation can occur nore quickly than an operator can react to
relieve the condition. Exceeding the RCS P/T Ilimts by a significant
anmount could cause brittle cracking of the reactor vessel.

LCO 3.4.9. 3, "Overpressure Protection Systens,”" provides RCS
over pressure protection by having a mninmum cool ant input capability
and havi ng adequate pressure relief capacity. Limting coolant input
capability requires deactivating all but one charging punp and
isolating the accumul ators. The pressure relief capacity requires
either two redundant RCS relief valves or a depressurized RCS and an
RCS vent of sufficient size. One RCS relief valve or the open RCS
vent is the overpressure protection device that acts to term nate an
i ncreasi ng pressure event.

Wth mnimm coolant input capability, the ability to provide core
coolant addition is restricted. The LCO does not require the makeup
control system deactivated or the safety injection (SI) actuation
circuits blocked. Due to the |lower pressures in the OPPS MODES and
the expected core decay heat |evels, the nakeup system can provide
adequate flow via the makeup control valve and, if needed, until the
charging punp is actuated by SI.

The OPPS for pressure relief consists of two PORVs with reduced |ift
settings or a depressurized RCS and an RCS vent of sufficient size.
Two RCS relief valves are required for redundancy. One RCS relief
val ve has adequat e relieving capability to keep from
overpressurization for the required cool ant input capability.

PORV REQUI REMENTS

As designed for the OPPS System each PORV is signaled to open if the
RCS pressure approaches a limt determned by the OPPS actuation
| ogi c. The OPPS actuation logic nonitors both RCS tenperature and
RCS pressure and determ nes when a condition not acceptable in the
limts is approached. The w de range RCS tenperature indications are

auctioneered to select the |lowest tenperature signal. The | owest
tenperature signal is processed through a function generator that
calculates a pressure |imt for that tenperature. The cal cul at ed
pressure limt is then conpared with the indicated RCS pressure from
a w de range pressure channel. If the indicated pressure neets or
exceeds the cal cul ated value, a PORV is signaled to open. Having the
setpoints of both wvalves wthin the limts ensures that the

Appendix Glimts will not be exceeded in any analyzed event. Wen a
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PORV REQUI REMENTS ( Conti nued)

PORV is opened in an increasing pressure transient, the release of
coolant will cause the pressure increase to slow and reverse. As the
PORV releases coolant, the RCS pressure decreases until a reset
pressure is reached and the valve is signaled to close. The pressure
continues to decrease below the reset pressure as the val ve cl oses.

The low limt on pressure during the transient is typically
established based solely on an operational consideration for the
Reactor Coolant Punp (RCP) No. 1 seal to mintain a nom nal
differential pressure across the seal faces for proper filmriding
per f or mance. The upper limt (based on the mninmm of the steady-
state 10 CFR 50 Appendix G requirenent and the PORV piping
limtations) and the RCP No. 1 seal performance criteria create a
pressure range from which the setpoints for both PORVs are sel ected.
When there is insufficient range between the upper and | ower pressure
limts to select the PORV setpoints to provide protection against
violating both limts, setpoint selection to provide protection
agai nst the upper Iimt violation takes precedence.

RCS VENT REQUI REMENTS

Once the RCS is depressurized, a vent exposed to the containnent
at nosphere will maintain the RCS at contai nnent anbient pressure in
an RCS overpressure transient, if the relieving requirenments of the
transi ent do not exceed the capabilities of the vent. Thus, the vent
path nust be capable of relieving the flow resulting from the
limting OPPS mass or heat input transient, and maintaining pressure
below the P/T limts. The required vent capacity may be provi ded by
one or nore vent paths.

For an RCS vent to neet the flow capacity requirenment, it my be
satisfied by renoving a pressurizer safety valve or establishing an
opening between the RCS and the containnent atnosphere of the
required size through any positive neans available which cannot be
i nadvertently defeated. The vent path(s) nust be above the |evel of
reactor coolant, so as not to drain the RCS when open.

APPLI CABLE SAFETY ANALYSES

Saf ety anal yses denonstrate that the reactor vessel is adequately
protected agai nst exceeding the P/T limts when |low RCS tenperature
conditions exist. At the enable tenperature and bel ow, overpressure
prevention is provided by tw OPERABLE RCS relief valves or a
depressuri zed RCS and a sufficient sized RCS vent.
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The actual tenperature at which the pressure in the P/T [imt curve
falls below the OPPS setpoint increases as the reactor vessel
mat eri al toughness decreases due to neutron enbrittlenment. Each tinme
the heatup and cooldown curves are revised, the OPPS nust be
re-evaluated to ensure its functional requirenents can still be net.

The heatup and cool down curves represent the Appendix G limts that
define OPPS operation. Any change to the RCS that nay affect OPPS
operation mnmust be evaluated against the analyses to determ ne the
i npact of the change on the OPPS acceptance limts.

Transients that are capable of overpressurizing the RCS are
categorized as either nmmss or heat input transients, exanples of
whi ch foll ow

MASS | NPUT TYPE TRANSI ENTS

a. | nadvertent safety injection; or
b. Chargi ng/ | etdown flow m smatch
HEAT | NPUT TYPE TRANSI ENTS
a. | nadvertent actuation of pressurizer heaters;
b. Loss of RHR cooling; or

C. Reactor coolant punmp (RCP) startup wth tenperature
asymmetry within the RCS or between the RCS and steam
gener at or s.

The followng are required during the OPPS MODES to ensure that nass
and heat input transients do not occur, which either of the OPPS
over pressure protection neans cannot handl e:

a. Deactivating all but one chargi ng punp OPERABLE;

b. Deactivating the accunul ator discharge isolation valves in
their closed positions; and

C. Disallowing start of an RCP if the secondary side water
tenperature of each steam generator in a non-isolated |oop
is greater than or equal to 50°F above the non-isol ated RCS
cold leg tenperature in any non-isolated | oop. LCO
3.4.1.2, "Reactor Coolant System - Hot Standby,"” and LCO
3.4.1.3, "Reactor Coolant System - Shutdown,"” provides this
protection.
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HEAT | NPUT TYPE TRANSI ENTS (Conti nued)

The anal yses denonstrate that either one RCS relief valve or the
depressurized RCS and RCS vent can nmaintain the RCS pressure bel ow
the limts when only one charging punp is actuated by SI. Thus, the
LCO allows only one charging punp OPERABLE during the OPPS MODES.
Since neither one RCS relief valve nor the RCS vent can handle a full
SI actuation, the LCO also requires the accunul ators isol at ed.

The isolated accumulators nust have their discharge valves closed
with power renoved. Fracture nechanics analyses established the
tenperature of OPPS Applicability at the enable tenperature.

PORV_PERFORVANCE

The fracture mechanics anal yses show that the vessel is protected
when the PORVs are set to open at or below the limt. The setpoint
is derived by analyses that nodel the performance of the OPPS
assuming the limting transient of SI actuation of one chargi ng punp.
These anal yses consider pressure overshoot and undershoot beyond the
PCORV opening and closing, resulting from signal processing and val ve
stroke tines. The PORV setpoints at or below the derived limt
ensure the PFT limts will be net.

The Maxi mum Al | owed Nom nal PORV Setpoint for the OPPS is derived by
anal ysis which nodels the performance of the OPPS assum ng various
mass i nput and heat input transients. Qperation with a PORV set poi nt
| ess than or equal to the naxi mum all owabl e nom nal setpoint ensures
that Appendix G limts will not be violated with consideration for:
(1) a nmaximum pressure overshoot beyond the PORV setpoint which can
occur as a result of time delays in signal processing and valve
opening; (2) a 50°F heat transport effect made possible by the
geonetrical relationship of the reactor vessel and the RCS w de range
tenperature indicator used for OPPS; (3) instrunent uncertainties;
(4) single failure; and (5) the pressure difference between the w de
range pressure transmtter and the reactor vessel limting beltline
regi on.

The PORV setpoint will be updated when the revised P/T |imts
conflict with the OPPS analysis limts. The P/T |limts are
periodically nodified as the reactor vessel material toughness
decreases due to neutron enbrittlenent caused by neutron irradiation.
Revised |limts are determ ned using neutron fluence projections and
the results of examnations of the reactor vessel mat eri al
irradiation surveillance specinens. The Bases for LCO 3.4.9.1,
"Pressure/ Tenperature Limts," discuss these exam nations.
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PORV_PERFORMANCE ( Conti nued)

The PORVs are considered active conponents. Thus, the failure of one
PORV is assuned to represent the worst case, single active failure.

RCS VENT PERFORMANCE

Wth the RCS depressurized, analyses show that a PORV or equival ent
opening with a vent size of 3.14 square inches is capable of
mtigating the allowed OPPS overpressure transient. The capacity of
a vent this size is greater than the flow of the Iimting transient
for the OPPS configuration, SI actuation with one charging punp
OPERABLE, maintaining RCS pressure |ess than the naxi num pressure on
the PPT limt curve.

The RCS vent size is based on the PORV size, therefore, the vent is
bounded by the PORV anal yses.

The RCS vent is passive and is not subject to active failure.
LCO

This LCO requires that the OPPS is OPERABLE. The OPPS is OPERABLE
when the m ninmum coolant input and pressure relief capabilities are
OPERABLE. Violation of this LCO could lead to the loss of |ow
tenperature overpressure mtigation and violation of the limts as a
result of an operational transient.

The Maxi num Al l owabl e Nom nal Setpoint Curve defines the maxinmm
nom nal setpoint at which the PORVs can be set which will ensure that
Appendix G limts are not exceeded. To maxim ze operating margin,
the setpoint for the higher PORV is set at the Mxinmum Allowabl e
Nomi nal Operating Curve within the respective instrunentation |oop

calibration tolerance band. The PORV setpoint wuncertainty 1is
calculated with reference to the nethodology in ISA 67.04-1994 for
perform ng i nstrunent ati on uncertainty cal cul ati ons. The
instrunmentation <calibration tolerances are provided in plant
pr ocedures. The overall setpoint <calculation accounts for the
i nstrunentation calibration t ol erances in t he uncertainty

cal cul ation

Since actuation of both PORVs can result in excessive undershoot
bel ow t he PORV setpoint, the |ower PORV setpoints are staggered by an
anount greater than or equal to the limting overshoot (from either
the mass injection or heat addition events). The staggered setpoints
are provided in plant procedures.
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LCO ( Conti nued)

To limt the coolant input capability, the LCO requires one charging
punp capable of injecting into the RCS and all accunul ator di scharge
i solation valves closed and i muobilized. The LCO is qualified by a
note that permts two punps capable of RCS injection for |ess than or
equal to 15 mnutes to allow for punp swaps. This note also allows
all charging punps capable of injecting into the RCS during a change
fromMODE 3 to MODE 4 to be OPERABLE for a |limted period of tine.

The LCO is also qualified by a note stating that accunul ator
isolation with power renoved from the discharge isolation valves is
only required when the accunul ator pressure is greater than or at the
maxi num RCS pressure for the existing tenperature, as allowed by the
P/T limt curves. This note permts the accunulator discharge
isolation valve surveillance to be performed only wunder these
pressure and tenperature conditions.

Qperati on above 350°F but less than 375°F with only one centrifuga
charging punp OPERABLE is allowed for up to 4 hours. As shown by
anal ysis, LOCAs occurring at |ow tenperature, |ow pressure conditions
can be successfully mtigated by the operation of a single
centrifugal charging punp and a single LHSI punp with no credit for
accurul ator injection. Gven the short time duration that the
condition of having only one centrifugal charging punp OPERABLE is
al l owed and the probability of a LOCA occurring during this tinme, the
failure of the single centrifugal charging punp is not assuned.

Qperation below 350°F but greater than 325°F with all centrifugal
charging punps OPERABLE is allowed for up to 4 hours imrediately
followng a change from MODE 3 to MODE 4. This provides a reasonabl e
period of time for the operators to secure an OPERABLE punp fol |l ow ng
entry into MODE 4. Since the charging punp is required to be
OPERABLE in MODE 3, but is not required in MODE 4 due to OPPS
limtations, sone tinme constraints for making the transition nust be
i dentifi ed. During low pressure, |low tenperature operation, all
automatic Safety Injection actuation signals are blocked. In normnal
conditions, a single failure of the ESF actuation circuitry wll
result in the starting of at nbst one train of Safety Injection (one
centrifugal charging punp, and one LHSI punp). For tenperatures
above 325°F, an overpressure event occurring as a result of starting
these two punps can be successfully mtigated by operation of both
PORVs wi thout exceeding Appendix G limts. G ven the short tine
duration that this condition is allowed and the | ow probability of a
single failure causing an overpressure event during this tine, the
single failure of a PORV is not assuned. Initiation of both trains
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LCO ( Conti nued)

of Safety Injection during this 4-hour tinme frame due to operator
error or a single failure occurring during testing of a redundant
channel are not considered to be credible accidents.

The elements of the LCO that provide |ow tenperature overpressure
mtigation through pressure relief are:

a. Two OPERABLE PORVS; a PORV is OPERABLE for OPPS when its
bl ock valve is open, its lift setpoint is set to the limt
and testing proves its ability to open at this setpoint,
and notive power is available to the two valves and their
control circuits; or

b. A depressurized RCS and an RCS vent.
An RCS vent is OPERABLE when open with an area of 3.14 square inches.

Each of these nethods of overpressure prevention is capable of
mtigating the limting OPPS transient.

APPLI CABI LI TY

This LCOis applicable in MODE 4 when any RCS cold leg tenperature is
|l ess than or equal to the enable tenperature, in MODE 5, and in
MODE 6 when the reactor vessel head is on. Wen the reactor vesse
head is off, overpressurization cannot occur.

Low tenperature overpressure prevention is nost critical during
shutdown when the RCS is water solid, and a mass or heat input
transi ent can cause a very rapid increase in RCS pressure when little
or no tinme allows operator action to mtigate the event.

ACTI ON

a. Wth two or nore charging punps capable of injecting into
the RCS, RCS overpressurization is possible.

To imediately initiate action to restore restricted
cool ant input capability to the RCS reflects the urgency of
renoving the RCS fromthis condition.

b. An uni sol ated accunul ator requires isolation within 1 hour.
This is only required when the accumul ator pressure is at
or nmore than the maximum RCS pressure for the existing
tenperature allowed by the P/T limt curves.
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ACTI ON ( Cont i nued)

If isolation is needed and cannot be acconplished in
1 hour, the ACTION provides two options, either of which
nmust be perfornmed in the next 12 hours. By increasing the
RCS tenperature to nore than the enable tenperature, the
accunul ator pressure cannot exceed the OPPS limts if the
accunmul ators are fully injected. Depressurizing the
accunmul ators below the OPPS |imt also gives this
protection.

The conpletion tines are based on operating experience that
these activities can be acconplished in these tine periods
indicating that an event requiring OPPS is not likely in
the allowed tines.

C. In MODE 4 when any RCS cold | eg tenperature is | ess than or
equal to the enable tenperature, with one required RCS
relief valve inoperable, the RCS relief valve nust be
restored to OPERABLE status within a conpletion time of
7 days. Two RCS relief valves are required to provide |ow
tenperature overpressure nitigation while withstanding a
single failure of an active conponent. The exception to
Specification 3.0.4 wll permt plant heatup with one
i noperabl e PORV. Continued operation is permtted with one
PCORV i noper abl e.

The conpletion time considers the facts that only one of
the RCS relief wvalves is required to mtigate an
overpressure transient and that the |ikelihood of an active
failure of the renmaining valve path during this tine period
is very |low. If plant operation results in transitioning
to MODE 5, the conpletion time to restore an inoperable
PORV may not exceed 7 days as required by this ACTI ON.

d. The consequences  of oper at i onal events that wil |
overpressurize the RCS are nore severe at | ower
tenperature. Thus, with one of the two RCS relief valves
i noperable in MODE 5 or in MODE 6 with the head on, the
conpletion tinme to restore two valves to OPERABLE status is
24 hours.
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ACTI ON ( Cont i nued)

The conpletion tine represents a reasonable tine to
investigate and repair several types of relief valve
failures wi thout exposure to a lengthy period with only one
OPERABLE RCS relief valve to protect against overpressure
events. If a PORV is inoperable when the plant enters
MODE 5 from MODE 4, the conpletion time to restore an
i noperable PORV changes to 24 hours but the cunulative
i noperable tine may not exceed 7 days before taking action
to depressurize and vent.

e. The RCS mnust be depressurized and a vent nust be
established within 12 hours when both required RCS relief
val ves are inoperable. The vent nust be sized greater than
or equal to 3.14 square inches to ensure that the flow
capacity is greater than that required for the worst case
mass input transient reasonable during the applicable
MODES. This action is needed to protect the RCPB from a
| ow tenperature overpressure event and a possible brittle
failure of the reactor vessel.

The conpletion tine considers the tine required to place

the plant in this condition and the relatively |[|ow
probability of an overpressure event during this tine
peri od due to i ncreased oper at or awar eness of

adm ni strative control requirenents.

SURVEI LLANCE REQUI REMENTS (SR)

SR4.4.9.3.1

To mnimze the potential for a | ow tenperature overpressure event by
limting the nmass input capability, a maxi num of one charging punp is
OPERABLE with the others verified deactivated with power renoved and
the accumul ator discharge isolation valves are verified closed and
| ocked out.

The frequency of 12 hours is sufficient, considering other
i ndi cations and al arns available to the operator in the control room
to verify the required status of the equi pnent.

SR 4.4.9.3.1.b allows opening the accunulator discharge isolation
val ves to perform accunul ator di scharge check val ve testing.
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SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

SR 4.4.9.3.2

The PORV bl ock valve nust be verified open every 72 hours to provide
the flow path for each required PORV to perform its function when
act uat ed. The valve nust be renotely verified open in the main
control room This surveillance is perforned if the PORV satisfies
t he LCO

The block valve is a renotely controlled, notor operated valve. The
power to the valve operator is not required renoved, and the nmanua
operator is not required | ocked in the inactive position. Thus, the
bl ock valve can be closed in the event the PORV devel ops excessive
| eakage or does not close (sticks open) after relieving an
over pressure situation

The 72 hour frequency is considered adequate in view of other
admnistrative controls available to the operator in the control
room such as valve position indication, that verify that the PORV
bl ock val ve remai ns open.

The SR is required to be perforned prior to entering the condition
for the OPPS to be OPERABLE. This assures |ow tenperature
overpressure protection is available when the RCS cold Ileg
tenperature is less than or equal to the enable tenperature.
Performng the surveillance every 31 days on each required PORV
permts verification and adjustnment, if necessary, of its [lift
setpoint, and considers instrunentation reliability which has been
shown through operating experience to be acceptable. The CHANNEL
FUNCTIONAL TEST wll verify the setpoint is within the allowed
maximumlimts. PORV actuation could depressurize the RCS and is not
required.

Performance of a CHANNEL CALI BRATI ON on each required PORV actuation
channel is required every 18 nonths to adjust the whole channel so
that it responds and the valve opens within the required range and
accuracy to known input.
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SURVEI LLANCE REQUI REMENTS (SR) ( Conti nued)

SR 4.4.9.3.3

The RCS vent of greater than or equal to 3.14 square inches is
proven OPERABLE by verifying its open condition either:

a. Once every 12 hours for an open vent or valve that cannot
be | ocked, except

b. Once every 31 days for a valve that is |ocked, or provided
with renote position indication, or sealed, or secured in
posi tion. A renoved pressurizer safety valve fits this
cat egory.

The passive vent arrangenent nust only be open to be OPERABLE. This
surveillance is required to be perforned if the vent is being used
to satisfy the pressure relief requirenents of the LCO

3/4.4.10 (This Specification nunber is not used.)
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REACTOR COOLANT SYSTEM

BASES

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES

BACKGROUND

The Pressurizer is equipped with tw types of devices for
pressure relief: pressurizer safety valves and PORVs. The PORVs are
el ectro-sol enoid actuated valves that are controlled to open in
response to a signal from a pressure sensing system when the
pressurizer pressure increases and close when the pressurizer
pressure decreases. The PORVs may al so be manual |y operated fromthe
control room

Bl ock val ves, which are normally open, are |ocated between the
pressurizer and the PORVs. The block valves are used to isolate the
PORVs in case of excessive | eakage or a stuck open PORV. Bl ock valve
closure is acconplished manual ly using controls in the control room
A stuck open PORV is, in effect, a small break loss of coolant
acci dent (LOCA). As such, block valve closure termnates the RCS
depressuri zation and cool ant inventory | oss.

The PORVs and their associated bl ock val ves may be used by pl ant
operators to depressurize the RCS to recover fromcertain transients
if normal pressurizer spray is not avail able. Additionally, the
series arrangenent of the PORVs and their block valves permt
performance of certain surveillances on the valves during power
oper ati on.

The PORVs may also be used for feed and bleed core cooling in
the case of multiple equipnent failure events that are not within the
design basis, such as a total |oss of feedwater.

The PORVs, their block valves, and their controls are powered
from energency power sources in the event of a | oss of offsite power.
Two PORVs and their associated block valves are powered from two
separate safety trains.

The plant has three PORVs, each having a relief capacity of
210,000 | b/ hr at 2350 psig. The functional design of the PORVs is
based on nmaintaining pressure below the high pressure reactor trip

set poi nt. In addition, the PORVs mnimze challenges to the
pressuri zer safety valves and also nmay be used for |ow tenperature
overpressure protection (OPPS). See LCO 3.4.9.3, "Overpressure

Protection System"”
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REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

APPLI CABLE SAFETY ANALYSES

Pl ant operators enploy the PORVs to depressurize the RCS in
response to certain plant transients if normal pressurizer spray is
not avail abl e. For the Steam Cenerator Tube Rupture (SGIR) event,
the safety anal ysis assunes that manual operator actions are required
to mtigate the event. A loss of offsite power is assunmed to
acconpany the event, and thus, nor mal pressurizer spray isS
unavai l abl e to reduce RCS pressure. The PORVs are assunmed to be used
for RCS depressurization, which is one of the steps perforned to
equalize the primary and secondary pressures in order to termnate
the primary to secondary break flow and the radioactive rel eases from
the affected steam generator.

The PORVs are used in safety analyses for events that result in
increasing RCS pressure for which departure from nucleate boiling

ratio (DNBR) criteria are critical. Certain analyses have been
performed to study the effects on primary pressure assum ng PORV
actuation. The results of the turbine trip event indicate the

primary pressure remains within the design limts and the DNBR is
mai ntai ned within the acceptance criteria.

LCO

The LCO requires the PORVs and their associated block valves to
be OPERABLE for manual operation to mtigate the effects associated
wi th an SGIR.

By maintaining at least two PORVs and their associated block
val ves OPERABLE, redundancy has been provided. The block valves are
available to isolate the flow path through either a failed open PORV
or a PORV wth excessive | eakage. Satisfying the LCO helps mnimze
chal l enges to fission product barriers.

APPLI CABI LI TY

In MODES 1, 2, and 3, the PORV and its bl ock valve are required
to be OPERABLE to limt the potential for a small break LOCA through
the flow path. The nost |ikely cause for a PORV small break LOCA is
a result of a pressure increase transient that causes the PORV to
open. | mbal ances in the energy output of the core and heat renova
by the secondary system can cause the RCS pressure to increase to the
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REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

APPLI CABI LI TY (Conti nued)

PORV openi ng setpoint. The nost rapid increases will occur at the
hi gher operating power and pressure conditions of MODES 1 and 2. The
PORVs are also required to be OPERABLE in MODES 1, 2, and 3 to
mnimze challenges to the pressurizer safety val ves.

Pressure increases are less promnent in MODE 3 because the core
i nput energy is reduced, but the RCS pressure is high. Ther ef or e,
the LCO is applicable in MODES 1, 2, and 3. The LCO is not
applicable in MODE 4 when both pressure and core energy are decreased
and the pressure surges becone much less significant. The PORV
setpoint is reduced for OPPS in MDES 4 (below the enable
tenperature), 5 and 6 with the reactor vessel head in place. LCO
3.4.9.3 addresses the PORV requirenents in these MODES.

ACTI ON

A General Note provides clarification that all pressurizer PORVs
and bl ock valves are treated as separate entities, each with separate
conpletion tinmes (i.e., the conpletion tine is on a conponent basis).

a. Wth the PORVs inoperable and capable of being nanually
cycled, either the PORVs nust be restored or the flow path
isolated within 1 hour. The block valves should be closed
but power nust be mintained to the associated block
val ves, since renoval of power would render the block valve
i noperable. Although a PORV nay be designated inoperable,
the associ ated vent path may be nmanual |y opened and cl osed,
and the PORV therefore, able to performits function. PORV
inoperability my be due to seat |eakage, instrunentation
problens related to PORV accident nonitoring instrunents
identified in LCO 3.3.3.8, or other causes that do not
prevent manual use and do not create a possibility for a

smal | break LOCA If the position indication 1is
i noperable, then the PORVs are inoperable. For these
reasons, the block valve shall be closed but the ACTION
requires power be maintained to the valve. Aut omati c

control problens and related instrunentation problens would
not render the PORVs inoperable. Accident anal yses assune
manual operation of the PORVs and do not take credit for
automatic actuation. This condition is only intended to
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REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

ACTI ON ( Conti nued)

permt operation of the plant for a limted period of tinme
not to exceed the next refueling outage (MODE 6) so that
mai nt enance can be perfornmed on the PORVs to elimnate the
seat | eakage condition. Normal |y, the PORVs should be
avai lable for automatic mtigation of overpressure events
and shoul d be returned to OPERABLE status prior to entering
startup (MODE 2).

Qui ck access to the PORV for pressure control can be nade
when power renmains on the closed block valve. The
conpletion tinme of 1 hour is based on plant operating
experience that has shown that mnor problens can be
corrected or closure acconplished in this time period.

b. Wth one or two PORV(s) inoperable and not capabl e of being
manual ly cycled, the PORV(s) nust be either restored or
i sol ated by closing the associ ated bl ock val ve and renovi ng
the power to the associated bl ock valve. The conpletion
time of 1 hour is reasonable, based on challenges to the
PORVs during this time period, and provides the operator
adequate tine to correct the situation. |[If the inoperable
val ve(s) cannot be restored to OPERABLE status, the PORV(Ss)
must be isolated within the specified tinme. Because there
is at least one PORV that remains OPERABLE, an additiona
72 hours is provided to restore a mininmum of two PORVs to
OPERABLE st at us. If a mnimm of two PORVS cannot be
restored within this additional time, the plant nust be
brought to a MODE in which the LCO does not apply. Two
OPERABLE PORVs provide redundancy to allow continued
operation wuntil the next refueling outage to perform
mai nt enance on the inoperable valve and return it to
OPERABLE st at us.

C. If three PORVs are inoperable and not capable of being
manual ly cycled, it 1is necessary to either restore at
| east one valve within the conpletion time of 1 hour or
isolate the flow path by closing and renoving the power

to the associated block valves. The completion tinme of
1 hour is reasonable, based on the snall potential for
challenges to the system during this time and provides
the operator tine to correct the situation. If one PORV

is restored, then the plant wll be in aless limting
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REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

ACTI ON ( Conti nued)

ACTION statenment with the time clock started at the
original declaration of having three PORVs inoperable. | f
no PORVs are restored within the conpletion tinme, then the
pl ant nust be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant nust be brought
to at least MODE 3 within 6 hours and to MODE 4 within
12 hours. The allowed conpletion tinmes are reasonable,
based on operating experience, to reach the required plant
conditions fromfull power conditions in an orderly manner

and wi thout challenging plant systens. In MODES 4 and 5,
mai ntaining PORV OPERABILITY nay be required. See
LCO 3.4.9. 3.

d. If one block valve is inoperable and open, then it is

necessary to either restore the block valve to OPERABLE
status within the conpletion time of 1 hour or place the
associated PORV in nmanual control. The prine inportance
for the capability to close the block valve is to isolate
a stuck open PORV. Therefore, if the block valve cannot be
restored to OPERABLE status within 1 hour, the required
action is to place the PORV in manual control to preclude
its automatic opening for an overpressure event and to
avoid the potential for a stuck open PORV at a tine that
the block valve is inoperable. If the block valve is
i noperable, it is necessary to restore the block valve to
OPERABLE status within 1 hour or close it. If block valve
i nstrunentation rel at ed to acci dent nonitoring
instrunentation identified in LCO 3.3.3.8 is deternmined to
be inoperable, then the block valve shall be declared
i noperable. Cosing the block valve precludes the need to
pl ace the PORV in manual control since it is isolated from
the system The conpletion tinme of 1 hour is reasonable,
based on the small potential for challenges to the system
during this time period, and provides the operator tine to
correct the situation. Because at |east one PORV renains
OPERABLE, the operator is permtted a conpletion tine of
72 hours to restore the inoperable open block valve to
OPERABLE st at us. If it cannot be restored within this
additional tinme, the plant nust be brought to a MOXDE in
whi ch the LCO does not apply in order to avoid continuous
operation without a redundant ability to isolate this PORV
flow path. |If
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REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

ACTI ON ( Conti nued)

the block valve is restored within the conpletion tinme of

72 hours, the power will be restored and the PORV restored
to OPERABLE st at us. Wth one block valve inoperable and
closed, there still remains two PORV flow paths. Thi s
redundancy will allow continued operation until the next

refueling outage to perform maintenance on the inoperable
valve and return it to OPERABLE st at us.

e. I f nmore than one block valve is inoperable, it is necessary
to either restore the block valves within the conpletion
time of 1 hour, or place the associated PORVs in manual
control and restore at |east one block valve within 2 hours
(and restore a mnimum of tw block valves wthin
72 hours). Two OPERABLE PORVs provide redundancy to allow
continued operation until the next refueling outage to
perform mai ntenance on the inoperable valve and return it
to OPERABLE st at us. The conpletion tinmes are reasonabl e,
based on the small potential for challenges to the system
during this tine and provide the operator tinme to correct
the situation. If the required actions are not net, then
the plant must be brought to a MODE in which the LCO does
not apply. To achieve this status, the plant nust be
brought to at least MODE 3 within 6 hours and to MXDE 4
within 12 hours. The allowed conpletion tines are
reasonabl e, based on operating experience, to reach the
required plant conditions fromfull power conditions in an
orderly manner and wi thout challenging plant systens. In
MODES 4 and 5, maintaining PORV OPERABILITY may be
required. See LCO 3.4.9.3.

SURVEI LLANCE REQUI REMENTS (SR)

SR4.4.11.1

This surveillance requires a conplete cycle of each PORV.
OQperating a PORV through one conplete cycle ensures that the PORV can
be manually actuated for mtigation of an SGIR The frequency of
18 nonths is based on a typical refueling cycle and industry accepted
practice.
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NPF- 73
REACTOR COOLANT SYSTEM

BASES ( Conti nued)

3/4.4.11 REACTOR COOLANT SYSTEM RELI EF VALVES (Conti nued)

SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

SR 4.4.11.2

Bl ock valve cycling verifies that the valve(s) can be closed if
needed. The basis for the frequency of 92 days is the ASME Code,
Section XI. If the block valve is closed to isolate a PORV that is
capabl e of being manually cycled, the OPERABILITY of the block valve
is of inportance, because opening the block valve is necessary to
permt the PORV to be used for manual control of reactor pressure.
If the block valves are closed to isolate inoperable PORVs, the
maxi mum conpletion tine to restore one PORV and open the block valve
is 72 hours, which is well wthin the allowable |imts (25% to
extend the block valve frequency of 92 days. Furt hernore, these
test requirenents would be conpleted by the reopening of a recently
cl osed block valve upon restoration of the PORV to OPERABLE st atus
(i.e., conpletion of the required actions fulfills the SR).

This SR is not required to be nmet with the block valve closed, in
accordance with required ACTIONs b or ¢ of this LCO

BEAVER VALLEY - UNIT 2 B 3/4 4-16f Change No. 2-001




3/4.5 EMERCGENCY CORE COOLI NG SYSTEMS ( ECCS)

BASES

3/4.5.1 ACCUMILATORS

The OPERABILITY of each of the RCS accunulators ensures that a
sufficient volume of borated water will be imediately forced into
the reactor core through each of the cold legs in the event the RCS
pressure falls below the pressure of the accunulators. This initial
surge of water into the core provides the initial cooling mechani sm
during | arge RCS pi pe ruptures.

The limts on accunulator volunme, boron concentration and pressure
ensure that the assunptions used for accumulator injection in the
accident analysis are net.

The limt of one hour for operation with an inoperable accumnul ator
mnimzes the tinme exposure of the plant to a LOCA event occurring
concurrent wth failure of an additional accunul ator which may result
i n unaccept abl e peak cl addi ng tenperatures.

The RCS accunul ators are isolated when RCS pressure is reduced to
1000 £ 100 psig to prevent borated water frombeing injected into the
RCS during normal plant cool down and depressurization conditions and
al so to prevent inadvertent overpressurization of the RCS at reduced
RCS tenperature. Wth the accunul ator pressure reduced to | ess than
the reactor vessel |ow tenperature overpressure protection setpoint,
the accunulator pressure cannot challenge the cold overpressure
protection system or exceed the 10 CFR 50 Appendix G limts.
Therefore, the accumul ator discharge isolation valves may be opened
to performthe accunul ator di scharge check valve testing specified in
the I ST program

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS

The OPERABILITY of two separate and independent ECCS subsystens
ensures that sufficient energency core cooling capability will be
available in the event of a LOCA assunming the |oss of one subsystem
t hrough any single failure consideration. Either subsystem operating
in conjunction wth the accunmulators 1is capable of supplying
sufficient core cooling to limt the peak cladding tenperatures
Wi thin acceptable |imts for all postulated break sizes ranging from
t he doubl e ended break of the |argest RCS cold | eg pi pe downward. In
addition, each ECCS subsystem provides long term core cooling
capability in the recirculation node during the accident recovery
peri od.

The surveillance requirements provided to ensure OPERABILITY of each
conponent ensure that at a mninum the assunptions used in the
accident analyses are net and that subsystem OPERABILITY is
mai nt ai ned.
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EMERGENCY CORE COOLI NG SYSTEMS

BASES

3/4.5.2 and 3/4.5.3 ECCS SUBSYSTEMS (Conti nued)

Periodic surveillance testing of ECCS punps to detect gross
degradati on caused by inpeller structural damage or other hydraulic
conponent problens is required by Section XI of the ASME Code. This
type of testing may be acconplished by neasuring the punp devel oped
head at only one point on the punp characteristic curve. Thi s
verifies both that the neasured performance is within an acceptable
tol erance of the original punp baseline performance and that the
performance at the test flow is greater than or equal to the
performance assuned in the ECCS Fl ow Anal ysis. The term "required
devel oped head" refers to the punp performance at a given flow point
that is assuned in the ECCS Fl ow Anal ysis. This is possible since
the anal ysis assunes the punp delivers different flows at different
times during accident mtigation. These multiple points are
represented by a curve. The values at various flow points are
defined by the M nimm Qperating Point (MOP) curve in the Inservice
Testing (IST) Program The verification that the punp’ s devel oped
head at the flow test point is greater than or equal to the required
devel oped head is performed by using the MOP curve. Surveil |l ance
requi renents are specified in the |IST Program which enconpasses
Section Xl of the ASME Code. Section XI of the ASME Code provides
the activities and frequenci es necessary to satisfy the requirenents.

The 18-nonth surveillance interval is consistent wwth expected | ength
of fuel cycles and allows for conponent testing to be perforned
during plant shutdown conditions if necessary to avoid a plant
transient that could occur if the conponent were tested at power.
However, for those conponents that may be safely tested at power, the
18-nmonth surveillance may be met by performng the required testing
at power.

The limtation for a maxi mum of one charging punp to be OPERABLE and
the surveillance requirenent to verify all charging punps except the
required OPERABLE punp to be inoperable below 350°F provides
assurance that a mass addition pressure transient can be relieved by
the operation of a single PORV.
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EMERGENCY CORE COOLI NG SYSTEMS

BASES

3/4.5.4 SEAL | NJECTI ON FLOW

BACKGROUND

The function of the seal injection throttle valves during an
accident is simlar to the function of the Enmergency Core Cooling
Systenms (ECCS) throttle valves in that each restricts flow fromthe
chargi ng punp header to the Reactor Cool ant Systens (RCS)

The restriction on reactor coolant punp (RCP) seal injection
flow limts the amount of ECCS flow that would be diverted fromthe
injection path followng an accident. This I[imt is based on safety
anal ysis assunptions that are required because RCP seal injection
flowis not isolated during SI.

APPLI CABLE SAFETY ANALYSES

Al'l ECCS subsystens are taken credit for in the |arge break |oss
of coolant accident (LOCA) at full power. The LOCA analysis
establishes the mnimum flow for the ECCS punps. The chargi ng punps
are also credited in the small break LOCA anal ysis. This anal ysis
establishes the flow and discharge head at the design point for the
chargi ng punps. The steam generator tube rupture and main steam|line
break event analyses also credit the charging punps, but are not
limting in their design. Ref erence to these analyses is nmade in
assessing changes to the Seal Injection System for evaluation of
their effects in relation to the acceptance |imts in these anal yses.

This LCO ensures that seal injection flow of |ess than or equa
to 28 gpm wth charging punp discharge pressure greater than or
equal to 2410 psig and seal injection flow control valve full open

will be sufficient for RCP seal integrity but |imted so that the
ECCS trains will be capable of delivering sufficient water to match
boiloff rates soon enough to mnimze wuncovering of the core
followng a large LOCA. It also ensures that the charging punps wll
deliver sufficient water for a small LOCA and sufficient boron to
mai ntain the core subcritical. For smaller LOCAs, the charging punps

al one deliver sufficient fluid to overcone the | oss and mai ntain RCS
i nventory.
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EMERGENCY CORE COOLI NG SYSTEMS

BASES

3/4.5.4 SEAL | NJECTI ON FLOW (Conti nued)

LCO

The intent of the LCO limt on seal injection flow is to nake
sure that flow through the RCP seal water injection line is |ow
enough to ensure that charging punp injection flowis directed to the
RCS via the injection points in accordance with the requirenents of
10 CFR 50. 46.

The LCO is not strictly a flow limt, but rather a flow limt
based on a flow line resistance. In order to establish the proper
flow |l ine resistance, a pressure and flow nust be known. The fl ow
line resistance is determ ned by assum ng that the RCS pressure is at
normal operating pressure and that the charging punp discharge
pressure is greater than or equal to the value specified in this LCO
The charging punp discharge pressure remains essentially constant
through all the applicable MODES of this LCO A reduction in RCS
pressure would result in nore flow being diverted to the RCP seal
injection line than at normal operating pressure. The valve settings
established at the prescribed charging punp di scharge pressure result
in a conservative valve position should RCS pressure decrease. The
additional nodifier of this LCO the air operated seal injection
control valve being full open, is required since the valve is
designed to fail open for the accident condition. Wth the discharge
pressure and control valve position as specified by the LCO a flow
limt is established. It is this flow limt that is used in the
acci dent anal yses.

The limt on seal injection flow, conbined with the charging
punp di scharge pressure |imt and an open w de condition of the seal
injection flow control valve, nust be met to render the ECCS
OPERABLE. If these conditions are not net, the ECCS flow wi |l not be
as assunmed in the accident anal yses.

APPLI CABI LI TY

In MODES 1, 2, and 3, the seal injection flowlimt is dictated
by ECCS flow requirenents, which are specified for MODES 1, 2, 3, and
4. The seal injection flow limt is not applicable for MODE 4 and
| oner because high seal injection flow is less critical as a result
of the lower initial RCS pressure and decay heat renoval requirenents
in these MODES. Therefore, RCP seal injection flow nust be limted
in MODES 1, 2, and 3 to ensure adequate ECCS perfornance.
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EMERGENCY CORE COOLI NG SYSTEMS

BASES

3/4.5.4 SEAL | NJECTI ON FLOW (Conti nued)

ACTI ONS

a. Wth seal injection flow exceeding its |imt, the anount of
charging flow available to the RCS may be reduced. Under
this condition, action nust be taken to restore the flow to
below its limt. The operator has 4 hours from the tine
the flow is known to be above the |limt to correctly
position the manual valves and thus be in conpliance with
the accident analysis. The conpletion time mnimzes the
potential exposure of the plant to a LOCA with insufficient
injection flow and ensures that seal injection flow is
restored to or below its limt. This time is conservative
with respect to the conpletion tines of other ECCS LCGs; it
is based on operating experience and is sufficient for
taking corrective actions by operations personnel.

When the required actions cannot be conpleted within the
required conpletion time, a controlled shutdown nust be
initiated. The plant nust be brought to at |east MODE 3
within 6 hours and to MODE 4 within the foll ow ng 12 hours.
The allowed conpletion tines are reasonable, based on
operating experience and nornal cooldown rates, and do not
chal | enge plant safety systens or operators.

SURVEI LLANCE REQUI REMENTS (SR)

SR 3.5.4.1

Verification every 31 days that the manual seal injection
throttle valves are adjusted to give a flowwithin the limt ensures
t hat proper manual seal injection throttle valve position, and hence,
proper seal injection flow, is maintained. The Frequency of 31 days
is based on engineering judgnent and is consistent with other ECCS
val ve Surveillance Frequencies. The Frequency has proven to be
accept abl e t hrough operating experience.

As noted, the Surveillance is not required to be perforned until
4 hours after the RCS pressure has stabilized within a + 20 psig
range of normal operating pressure. The RCS pressure requirenent is
specified since this configuration will produce the required pressure
conditions necessary to assure that the nmanual valves are set
correctly. The exception is limted to 4 hours to ensure that the
Surveillance is tinely.
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3/ 4.6 CONTAI NVENT SYSTEMS

BASES

3/4.6.1 PRI MARY CONTAI NVENT
3/4.6.1.1 CONTAI NMVENT | NTEGRITY

Primary CONTAINVENT |INTEGRITY ensures that the release of
radi oactive materials from the containnent atnosphere wll be
restricted to those | eakage paths and associated |eak rates assuned
in the accident analyses. This restriction, in conjunction with the
| eakage rate limtation, will limt the site boundary radiation doses
towthinthe limts of 10 CFR 100 during accident conditions.

3/4.6.1.2 CONTAI NVENT LEAKAGE

The limtations on containnent |eakage rates ensure that the
total containment | eakage volune will not exceed the value assuned in
the accident anal yses at the peak accident pressure, Pz. Containnent
| eakage is limted to < 1.0 L, except prior to the first startup
after performng a required Contai nnment Leakage Rate Testing Program
| eakage test. At this tinme additional |eakage limts nust be net.
As left |eakage prior to the first startup after performng a
required |eakage test is required to be < 0.60 Ly on a maxinmm
pat hway | eakage rate (MXPLR) basis for conbined Type B and C | eakage
follow ng an outage or shutdown that included Type B and C testing
and < 0.75 Ly, for overall Type A l|leakage following an outage or
shutdown that included Type A testing. At all other times between
required | eakage rate tests, the acceptance criteria is based on an
overall Type A leakage Iimt of < 1.0 Lz and a conbined Type B and C
| eakage limt of < 0.60 Lz on a m ninmum pat hway | eakage rate ( MNPLR)
basis. The MXPLR for conbined Type B and C | eakage is the neasured
| eakage through the worst of the two isolation valves, unless a
penetration is isolated by use of a valve(s), blind flange(s), or de-
activated automatic valve(s). In this case, the MXPLR of the
i sol ated penetration is assuned to be the neasured |eakage through
the isolation device(s).

3/4.6.1.3 CONTAI NVENT Al R LOCKS
BACKGROUND

Containnent air |locks form part of the containnent pressure
boundary and provi de a neans for personnel access during all MODES of
oper ati on.

Each air lock is nomnally a right circular cylinder, with a
door at each end. The doors are interlocked to prevent sinultaneous
openi ng. During periods when containnent is not required to be
OPERABLE, the door interlock nechanism may be di sabled, allow ng both
doors of an air lock to remain open for extended periods when
frequent containnment entry is necessary. The energency air | ock,
which is located in the equi pnent hatch
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BACKGROUND ( Cont i nued)

opening, is normally renoved fromthe contai nnent building and stored
during a refueling outage. Each air |ock door has been designed and
tested to certify its ability to withstand a pressure in excess of
t he maxi num expected pressure follow ng a Design Basis Accident (DBA)
in containnent. As such, closure of a single door supports
cont ai nment OPERABI LI TY. Each of the doors contains double o-ring
seals and local |eakage rate testing capability to ensure pressure
integrity. DBA conditions which increase containnent pressure wll
result in increased sealing forces on the personnel air |ock inner
door and both doors on the energency air |lock. The outer door on the
personnel air lock is periodically tested in a manner where the
contai nment DBA pressure is attenpting to overcone the door sealing
f orces.

The containnment air |locks form part of the contai nnent pressure
boundary. As such, air Jlock integrity and leak tightness is
essential for maintaining the containnment |eakage rate within limts
in the event of a DBA. Not maintaining air lock integrity or |eak
tightness may result in a |eakage rate in excess of that assuned in
the unit safety anal yses.

APPLI CABLE SAFETY ANALYSES

The DBAs that result in a release of radioactive material within
containment are a loss of coolant accident and a rod ejection
accident. In the analysis of each of these accidents, it is assuned
that contai nment is OPERABLE such that rel ease of fission products to
the environnment is controlled by the rate of containnment |eakage
The containment was designed with an allowable |eakage rate of
0.1 percent of containnment air weight per day. This |eakage rate is
defined in Specification 6.17 titled "Containnment Leakage Rate
Testing Program" as L, = 0.1 percent of containnment air weight per
day, the maxi mum al | owabl e cont ai nnent | eakage rate at the cal cul ated
peak containnment internal pressure Py, = 44.7 psig followng a DBA
This allowable |eakage rate forns the basis for the acceptance
criteria inposed on the SRs associated with the air | ocks.

LCO

Each containnent air |lock fornms part of the containnent pressure
boundary. As part of containnment, the air lock safety function is
related to control of the containnent |eakage rate resulting from a
DBA. Thus, each air lock's structural integrity and |eak tightness
are essential to the successful mtigation of such an event.
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Each air lock is required to be OPERABLE. For the air lock to
be considered OPERABLE, the air lock interlock nechanism nust be
OPERABLE, the air lock nmust be in conpliance with the Type B air
| ock | eakage test, and both air |ock doors nust be OPERABLE. The
interlock allows only one air |ock door of an air lock to be opened
at one tine. This provision ensures that a gross breach of
contai nnent does not exist when containnent is required to be
OPERABLE. Closure of a single door in each air lock is sufficient to
provide a leak tight barrier followng postulated events.
Nevert hel ess, both doors are kept closed when the air lock is not
being used for normal entry into and exit from contai nnent.

APPLI CABI LI TY

In Mddes 1, 2, 3, and 4, a DBA could cause a release of
radi oactive material to containnent. In MODES 5 and 6, the
probability and consequences of these events are reduced due to the
pressure and tenperature |imtations of these MODES. Therefore, the
containment air locks are not required in MODE 5 to prevent |eakage
of radioactive material from containnent. The requirenents for the
containment air locks during MODE 6 are addressed in LCO 3.9.4,
"Contai nnent Buil ding Penetrations."

ACTI ONS

The ACTIONS are nodified by a General Note (1) that allows entry
and exit to performrepairs on the affected air |ock conponent. | f
the outer door is inoperable, then it may be easily accessed to
repair.

If the inner door is the one that is inoperable, however, then a
short time exists when the containnent boundary may not be intact
(during access through the outer door). The ability to open the
OPERABLE door, =even if it nmeans the containnment boundary is
tenporarily not intact, is acceptable due to the |ow probability of
an event that could pressurize the containment during the short tine
in which the OPERABLE door is expected to be open. At no tine should
t he OPERABLE door be opened if it cannot be denonstrated that the
i noperabl e door is sufficiently closed/latched. This verification is
necessary to preclude an inadvertent opening of the inoperable door
whil e the OPERABLE door is open. After each entry and exit, the
OPERABLE door nust be i mredi ately cl osed.
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ACTI ONS ( Conti nued)

I f ALARA conditions permt and personnel safety can be assured,
entry and exit should be via an OPERABLE air | ock.

General Note (2) has been added to provide clarification that,
for this LCO separate ACTION statenent entry is allowed for each air

| ock.

In the event the air lock |eakage results in exceeding the
conbined containnent |eakage rate acceptance criteria, GCeneral
Note (3) directs entry into the ACTION statenents of LCO 3.6.1.1 and
LCO 3.6.1. 2.

a. Wth one air |ock door in one or nore containnent air |ocks

i noperable, the OPERABLE door nust be verified closed
(ACTION statenent a.l1l) in each affected containnment air
|l ock. This ensures that a leak tight containnent barrier
is maintained by the use of an OPERABLE air |ock door.
This action must be conpleted within 1 hour. Thi s
specified tinme period is consistent wth the ACTION
statenents of LCO 3.6.1.1 and LCO 3.6.1.2, which require
CONTAI NVENT I NTEGRITY and contai nnent | eakage rates to be
restored within 1 hour.

In addition, the affected air |ock penetration nust be
isolated by locking closed (ACTION statenent a.2) the
OPERABLE air lock door within the 24 hour conpletion tine.
The 24 hour conpletion tine is reasonable for |ocking the
OPERABLE air |ock door, considering the OPERABLE door of
the affected air lock is being naintained closed. Thi s
action places additional positive controls on the use of
the air | ock when one air | ock door is inoperable.

ACTI ON statenent a has been nodified by a Note. Note (4)
allows use of the air lock for entry and exit for 7 days
under adm nistrative controls. Contai nnent entry nmay be
required to perform non-routine Technical Specification
(TS) Surveillances and Required Actions, as well as other

activities on equipnment inside containnent that are
required by TS or activities on equipnent that support
TS-required equi pnent. An exanple of such an activity

woul d be the isolation of a containnment penetration by at
| east one operable valve, and the subsequent repair and
post - mai nt enance t echni cal specification surveill ance
testing on the inoperable valve. In addition, containnment
entry may be required to performrepairs on
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I

vital plant equi pnent which, if not repaired, could lead to
a plant transient or reactor trip. This Note is not
intended to preclude performng other activities (i.e.,
non-TS-required activities or repair of non-vital plant
equi pnent) if the <containnent is entered, using the
i noperable air lock, to performan allowed activity |isted
above. This allowance is acceptable due to the |ow
probability of an event that <could pressurize the
contai nment during the short time that the OPERABLE door is
expected to be open.

ACTION statenent a.3 verifies that an air lock with an
i noperabl e door has been isolated by the use of a |ocked
and closed OPERABLE air |ock door. This ensures that an
accept abl e cont ai nnent | eakage boundary is naintained. The
conpletion tinme of once per 31 days is based on engi neering
judgnment and is considered adequate in view of the |ow
| i kel i hood of a |ocked door being m spositioned. ACTI ON
statenent a.3 is nodified by a Note (5) that applies to air
| ock doors |located in high radiation areas and all ows these
doors to be verified | ocked closed by use of admnistrative

nmeans. Allowing verification by admnistrative neans is
consi dered acceptable, since access to these areas is
typically restricted. Therefore, it is unlikely that a

door would becone m saligned once it has been verified to
be in the proper position.

Wth an air lock interlock mechani sm inoperable in one or
nmore air locks, the ACTION statenents and associated
conpletion tinmes are consistent with those specified in
ACTI ON st atenent a.

The ACTION statenents have been nodified by two Notes.
Note (6) allows entry into and exit from contai nnent under
the control of a dedicated individual stationed at the air
lock to ensure that only one door is opened at a tine
(i.e., the individual performs the function of the
interlock). Note (5) applies to air |ock doors located in
high radiation areas and all ows these doors to be verified
| ocked closed by use of admnistrative neans. Al'l owi ng
verification by admnistrative neans is considered
acceptable, since access to these areas is typically
restricted. Therefore, it is unlikely that a door would
become m saligned once it has been verified to be in the
proper position.
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C.

For

Wth one or nore air |ocks inoperable for reasons other
than those described in ACTION statenment a or b (e.g., both
air | ock doors inoperable and interlock nechanism
i noperable or both air |ock doors inoperable), ACTION
statenment c.1 requires action to be initiated inmediately
to evaluate previous conbined |eakage rates using current
air lock test results. An evaluation is acceptable, since
it is overly conservative to imediately declare the
contai nment inoperable if both doors in an air |ock have
failed a seal test or if the overall air lock |eakage is
not wwthin limts. In many instances (e.g., only one sea

per door has failed), containnent remains OPERABLE, vyet
only 1 hour (per LCO 3.6.1.1 and LCO 3.6.1.2) would be
provided to restore the air |ock door to OPERABLE status

prior to requiring a plant shutdown. In addition, even
with both doors failing the seal test, the conbined
contai nnent | eakage rate can still be within limts.

ACTI ON statenment c.2 requires that one door in the affected
containment air |lock nust be verified to be closed within
the 1 hour conpletion time. This specified tinme period is
consistent with the ACTION statenments of LCO 3.6.1.1 and
LCO 3.6.1.2, which require that CONTAI NMVENT | NTEGRITY and
contai nment | eakage rate limts be restored within 1 hour.

Additionally, ACTION statenment c¢.3 requires that the
affected air |ock(s) nust be restored to OPERABLE status
within the 24 hour conpletion tine. The specified tine
period is considered reasonable for restoring an inoperable
air lock to OPERABLE status, assumng that at |east one
door is maintained closed in each affected air | ock.

all ACTION statenents, if the inoperable containnment air

| ock cannot be restored to OPERABLE status wthin the required
conpletion tinme, the plant nust be brought to a MODE in which the LCO
does not apply. To achieve this status, the plant nust be brought to

at | east
hour s.

operating experience, to reach the required plant conditions from

MODE 3 within 6 hours and to MODE 5 within the follow ng 30
The allowed conpletion tinmes are reasonable, based on

full power conditions in an orderly manner and w thout chall enging
pl ant systens.
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SURVEI LLANCE REQUI REMENTS (SR)

Mai nt ai ni ng contai nment air |ocks OPERABLE requires conpliance
with the |eakage rate test requirenents of the Containnent Leakage
Rate Testing Program This SR reflects the |eakage rate testing
requirenents with regard to air |ock | eakage (Type B | eakage tests).
The periodic testing requirenents verify that the air |ock |eakage
does not exceed the allowed fraction of the overall containnment
| eakage rate. The frequency is required by the Contai nnent Leakage
Rat e Testing Program

Testing of the personnel air |ock door seals may be acconpli shed
with the air lock pressure equalized with containment or wth
at nospheric pressure. Each configuration applies P, as a m ninum
across the sealing surfaces denonstrating the ability to function as
desi gned. As long as the testing conducted is equivalent or nore
conservative than what mght exist for accident conditions, the air
| ock doors will be able to performtheir design function.

Performance of maintenance activities which affect air |ock
seal ing capability, such as the replacenent of the o-ring door seals
and/ or breach ring travel adjustnent, will require performance of the
appropriate surveillance requirements such as SR 4.6.1.3.a.1 as a
m ni mum The performance of SR 4.6.1.3.a.2 will depend on the air
| ock conponents which are affected by the naintenance. Repl acenent
of o-rings and/or breech ring travel adjustnment on the inner
personnel air |ock door, for exanple, normally will not require the
performance of SR 4.6.1.3.a.2 as a post nmaintenance test. Testing
per SR 4.6.1.3.a.1 is sufficient to denonstrate post accident |eak
tightness of the inner air |ock door. The sealing force, which is
applied to o-rings, is developed by the rotation of tapered wedges
against the door's outer surface. This action forces the door to
conpress the o-rings which are located on the air lock barrel. Wen
SR 4.6.1.3.a.1 is perforned, the area between the two concentric
o-rings is pressurized to at least Pz and a leak rate of the two
o-rings and sealing surface is determ ned. This test pressure
applies an opposing force to the breech ring closure force. Si nce
the contai nment pressure developed during a DBA applies a closing
force which is supplenental to the breech ring force, the net result
would be to inprove the door sealing capability of the inner
personnel air |ock door over that which exists during the performance
of SR 4.6.1.3.a.1. For this reason, performance of SR 4.6.1.3.a.2,
which applies a force which opposes the breech ring force, is not
necessary following certain inner air |ock door maintenance.
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SR 4.6.1.3.a.1 sufficiently denonstrates the ability of the inner air
|l ock door to provide a leak tight barrier follow ng maintenance
affecting the door sealing surface.

Repl acenent of the o-rings on the outer personnel air |ock door,
which results in decreasing the breech ring closure force, wll
require performance of SR 4.6.1.3.a.2 in addition to SR4.6.1.3.a.1
which is required due to the door being opened. This surveillance is
requi red because contai nment DBA pressure tends to overcone the outer
per sonnel air | ock  door sealing forces. Performance  of
SR4.6.1.3.a.1 on the outer personnel air |ock applies an opposing
force to the breech ring closure force in the sane nanner as
previously described for the inner personnel air |ock door. However,
for the outer personnel air |lock door, the containnent pressure
devel oped during a DBA applies an opening force which is opposing the
breech ring closure force. Therefore, upon conpletion of certain
mai nt enance activities, continued outer door |eak tightness during a
DBA cannot be assured by performance of SR 4.6.1.3.a.1 alone.
Mai nt enance which may result in a decrease in closure force on any
part of the door sealing surface (decreasing of breech ring travel

for exanple), wll require performance of SR 4.6.1.3. a.2. The
performance of this surveillance is necessary to ensure that
contai nnent DBA pressure applied against the outer door wll not

result in the unseating of the air |ock door by overcom ng of the
breech ring closure forces to the point where the |eakage becones
excessi ve. Since SR 4.6.1.3.a.2 duplicates DBA forces on the outer
personnel air |ock door and al so neasures the air |ock |eakage rate,
performance of this surveillance requirenent denonstrates the
continued ability of the outer personnel air |lock door to provide a
| eak tight barrier, during a DBA, following specific maintenance
activities.

The air lock interlock is designed to prevent sinultaneous
opening of both doors in a single air lock. Since both the inner and
outer doors of an air lock are designed to wthstand the maxinmum
expected post accident containnment pressure, closure of either door
wi |l support containnment OPERABILITY. Thus, the door interlock
feature supports containnent OPERABILITY and personnel safety,
considering the subatnospheric design, while the air lock is being
used for personnel transit in and out of the containnent. Peri odi c
testing of this interlock denonstrates that the interlock wll
function as designed and that sinultaneous opening of the inner and
outer doors will not inadvertently occur.
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The SR has been nodified by two Notes. Note (7) states that an
i noperable air |ock door does not invalidate the previous successful
performance of the overall air |ock | eakage test. This is considered
reasonable since either air lock door is capable of providing a
fission product barrier in the event of a DBA Note (8) has been
added to this SR requiring the results to be evaluated against the
acceptance criteria applicable to LCO 3.6.1.2. This ensures that air
| ock | eakage is properly accounted for in determ ning the conbined
cont ai nment | eakage rate.

3/4.6.1.4 and 3/4.6.1.5 | NTERNAL PRESSURE AND Al R TEMPERATURE

The limtations on containnment internal pressure and average air
tenperature as a function of service water tenperature ensure that
1) the containment structure is prevented from exceeding its design
negative pressure of 8.0 psia, 2) the containnent peak pressure does
not exceed the design pressure of 45 psig during LOCA conditions, and
3) the containnment pressure is returned to subatnospheric conditions
foll ow ng a LOCA.

The contai nment internal pressure and tenperature limts shown as
a function of service water tenperature describe the operational
envelope that will 1) limt the containment peak pressure to |ess
than its design value of 45 psig and 2) ensure the containnent
internal pressure returns subatnospheric within 60 mnutes follow ng
a LOCA. Additional operating margin is provided if the contai nnent
average air tenperature is nmmintained above 100°F as shown on
Figure 3.6-1.

The limts on the parameters of Figure 3.6-1 are consistent with
t he assunptions of the accident anal yses.

3/4.6.1.6 CONTAI NVENT STRUCTURAL | NTEGRITY

This limtation ensures that the structural integrity of the
contai nment vessel wll be maintained conparable to the original
design standards for the life of the facility. Structural integrity
is required to ensure that the vessel wll wthstand the mnaxi num
pressure of 44.7 psig in the event of a LOCA. The visual and Type A
| eakage tests, performed at the frequency specified in the
Cont ai nnent Leakage Rate Testing Program are sufficient to
denonstrate this capability.
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3/4.6.2.1 and 3/4.6.2.2 CONTAI NMENT QUENCH AND RECI RCULATI ON SPRAY
SYSTEMS

The OPERABILITY of the containnment spray systens ensures that
cont ai nment depressurization and subsequent return to subatnospheric
pressure will occur in the event of a LOCA. The pressure reduction
and resultant term nation of containnent |eakage are consistent with
the assunptions used in the accident anal yses.

The recirculation spray system consists of four 50 percent capacity
subsystens each conposed of a spray punp, associated heat exchanger
and flow path. Al recirculation spray punps and notors are | ocated
out side contai nnent and supply flow to two 360° recircul ation spray
ring headers | ocated in containnent. One spray ring is supplied by
the "A" train subsystem containing recirculation spray punp 2RSS- P21A
and the "B" train subsystem containing recirculation spray punp
2RSS- P21D with the other spray ring being supplied by the "A" train
subsystem containing recirculation spray punp 2RSS-P21C and the "B"
train subsystem containing recirculation spray punp 2RSS-P21B. \Wen
the water in the refueling water storage tank has reached a
predetermned extrenme low level, the C and D subsystens are
automatically switched to the <cold Ileg recirculation node of
energency core cooling system operation.

Verifying that each quench spray system punp’s devel oped head at the
flow test point is greater than or equal to the required devel oped
head ensures that quench spray system punp perfornmance has not
degraded during the cycle. The term “required devel oped head” refers
to the value that is assuned in the Containnent Integrity Safety
Anal ysis for the quench spray punp’s devel oped head at a specific
fl ow point. This value for the required devel oped head at a flow
point is defined as the Mninum Operating Point (MOP) in the
I nservice Testing (IST) Program The verification that the punp’s
devel oped head at the flow test point is greater than or equal to the
requi red devel oped head is perfornmed by using a MOP curve. The MOP
curve is contained in the IST Program and was devel oped using the
requi red devel oped head at a specific flow point as a reference
poi nt . From the reference point, a curve was drawn which is a
const ant percentage below the current punp performance curve. Based
on the MOP curve, a verification is perforned to ensure that the
punp’ s devel oped head at the flow test point is greater than or equal
to the required devel oped head. Flow and differential head are
normal test paraneters of centrifugal punp performance required by
Section Xl of the ASME Code. Since the quench spray system punps
cannot be tested with flow through the spray headers, they are tested
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on bypass flow This test confirns one point on the punp design
curve and is indicative of overall performance. Such inservice tests
confirm conponent  OPERABILITY, trend perfornmance, and detect
i ncipient failures by indicating abnornmal perfornmance.

Verifying that each recirculation spray system punp’s devel oped head
at the flow test point is greater than or equal to the required
devel oped head ensures that recirculation spray system punp
performance has not degraded during the cycle. The term "required
devel oped head" refers to the value that 1is assuned in the
Contai nnent Integrity Safety Analysis for the recirculation spray
punp’ s devel oped head at a specific flow point. This value for the
requi red devel oped head at a flow point is defined as the MOP in the
| ST Program The verification that the punp s devel oped head at the
flow test point is greater than or equal to the required devel oped
head is perfornmed by using a MOP curve. The MOP curve is contained
in the IST Program and was devel oped using the required devel oped
head at a specific flow point as a reference point. From the
reference point, a curve was drawn which is a constant percentage
bel ow the current punp performance curve. Based on the MOP curve, a
verification is performed to ensure that the punp’s devel oped head at
the flow test point is greater than or equal to the required
devel oped head. Flow and differential head are nornal test
paranmeters of centrifugal punp performance required by Section Xl of
the ASME Code. Since the recirculation spray system punps cannot be
tested with flow through the spray headers, they are tested on bypass
flow This test confirns one point on the punp design curve and is
i ndi cative of overall performance. Such inservice tests confirm
conponent OPERABILITY, trend performance, and detect i ncipient
failures by indicating abnormal performance.

The ten year surveillance interval for performing an air or snpke
flow test through each spray header is considered adequate for
detecting obstruction of the nozzles due to the passive design of the
spray header and the header's conponents being constructed wth
stai nl ess steel.

The 18-nonth surveillance interval is consistent with expected | ength
of fuel <cycles and allows for conponent testing to be perforned
during plant shutdown conditions if necessary to avoid a plant
transient that could occur if the conponent were tested at power.
However, for those conponents that nay be safely tested at power, the
18-nmonth surveillance may be nmet by performng the required testing
at power.
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3/4.6.2.3 CHEM CAL ADDI TI ON SYSTEM

The OPERABILITY of the chemcal addition system ensures that
sufficient NaOH is added to the containnment spray in the event of a
LOCA. The limts on NaOH m ninum volunme and concentration, ensure
that 1) the iodine renoval efficiency of the spray water is
mai nt ai ned because of the increase in pH value, and 2) corrosion
effects on conponents wthin containnment are mnimzed. These
assunptions are consistent with the iodine renoval efficiency assuned
in the accident anal yses.

The 18-nonth surveillance interval is consistent wwth expected | ength
of fuel cycles and allows for conponent testing to be perforned
during plant shutdown conditions if necessary to avoid a plant
transient that could occur if the conponent were tested at power.
However, for those conponents that may be safely tested at power, the
18-nmonth surveillance may be met by performng the required testing
at power.

3/4.6.3 CONTAI NVENT | SOLATI ON VALVES

The OPERABILITY of the containnment isolation valves ensures that the
cont ai nment at nosphere will be isolated from the outside environnent
in the event of a release of radioactive material to the contai nnent
at nosphere or pressurization of the containnent. Cont ai nnent
isolation within the tinme limts specified ensures that the rel ease
of radioactive material to the environnent will be consistent with
the assunptions used in the analyses for both a LOCA and ngjor
secondary system breaks.

The opening of |ocked or sealed closed containnent isolation valves
on an intermttent basis under admnistrative control includes the
foll ow ng considerations: (1) stationing an operator, who is in
constant conmunication with the control room at the valve controls,
(2) instructing this operator to close these valves in an accident
situation, and (3) assuring that environnmental conditions wll not
precl ude access to close the valves and that this action will prevent
the rel ease of radioactivity outside the contai nnent.

The 18-nonth surveillance interval is consistent wwth expected | ength
of fuel cycles and allows for conponent testing to be perforned
during plant shutdown conditions if necessary to avoid a plant
transient that could occur if the conponent were tested at power.
However, for those conponents that may be safely tested at power, the
18-nmonth surveillance may be met by performng the required testing
at power.

3/4.6.4 COVBUSTI BLE GAS CONTROL

The OPERABILITY of the equipnent and systenms required for the
detection and control of hydrogen gas ensures that this equi pnent
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BASES

3/4.6.4 COVBUSTI BLE GAS CONTROL (Conti nued)

will be available to nmaintain the hydrogen concentration wthin
containment below its flammable |imt during post-LOCA conditions.
Either reconbiner wunit 1is capable of controlling the expected
hydr ogen generation associated with 1) zirconiumwater reactions,
2) radiolytic deconposition of water, and 3) corrosion of netals
Wi thin contai nnent. These hydrogen control systens are consistent
with the recommendations of Regulatory Guide 1.7, "Control of
Conmbusti bl e Gas Concentrations in Contai nment Follow ng a LOCA. "

The hydrogen reconbiner system is designed to maintain the hydrogen
concentration in the containnment structure below 4 volunme percent
following a LOCA The required system flow rate (42 scfn) is the
flow at post LOCA containment conditions (13 psia and 130°F) assuned
in the design analysis to assure the hydrogen concentration is
mai nt ai ned bel ow 4 vol une percent follow ng a LOCA

The equation specified below shall be used when performng
Surveillance 4.6.4.2.b.3 to correct the flow neasured under test
conditions to the corresponding flow at design basis post accident
cont ai nment conditions of 13 psia and 130°F.

SCfMea =SCf Mireg (0.00154) _Tc (1+ 2682.45%) (13- 002 (1__PE|s;awer))
C

Blower C

wher e:

-TC = average contai nnment tenperature during testing (°R
F%qu = bl ower suction pressure during testing (psia)

F% = contai nment pressure during testing (psia)
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3/4.7 PLANT SYSTENS

BASES

3/4.7.1 TURBINE CYCLE

3/4.7.1.1 NMAIN STEAM SAFETY VALVES (MSSVs)

BACKGROUND

The primary purpose of the nmain steam safety valves (MSSVs) is to
provi de overpressure protection for the secondary system The MSSVs
al so provide protection against overpressurizing the reactor cool ant
pressure boundary (RCPB) by providing a heat sink for the renoval of
energy from the Reactor Coolant System (RCS) if the preferred heat
sink, provided by the Condenser and Circul ating Water System is not
avai | abl e.

Five MSSVs are located on each min steam header, outside
contai nment, upstream of the main steam isolation valves, as
described in the UFSAR, Section 10.3.2. The specified valve lift
settings and relieving capacities are in accordance wth the
requi renents of Section Il of the ASME Boiler and Pressure Code

1971 Edition and Wnter 1972 Addenda. The total religving capacity
for all valves on all of the steamlines is 12.7 x 10" |bs/hr which
is 108 percent of the total secondary steam flow of 11.8 x 10" | bs/hr
at 100% RATED THERVAL PONER. The MSSV design includes staggered
setpoints, according to Table 3.7-2 in the acconpanying limting
condition for operation (LCO, so that only the needed valves wll
act uat e. Staggered setpoints reduce the potential for valve
chattering that is due to steam pressure insufficient to fully open
all valves following a turbine reactor trip. The MSSVs nust have
sufficient capacity so that main steam pressure does not exceed
110 percent of the steam generator shell-side design pressure (the
maxi num pressure allowed by the ASME B&PV Code) for the worst-case
| oss- of - heat -si nk event. Based on this requirenent, a conservative
criterion was applied that the valves should be sized to relieve
100 percent of the maxi mum cal cul ated steam flow at an accunul ati on
pressure (3 percent) not exceeding 110 percent of the design
pressure.

APPLI CABLE SAFETY ANALYSES

The design basis for the MSSVs cones from the ASME Code, Section I
and its purpose is to |limt the secondary system pressure to |ess
than or equal to 110 percent of design pressure for any anticipated
operational occurrence (AOCO or accident considered in the Design
Basi s Accident (DBA) and transient analysis.

The events that challenge the relieving capacity of the MSSVs, and
thus RCS pressure, are those characterized as decreased heat renova
events, which are presented in UFSAR, Section 15.2. O these, the
full power turbine trip without steamdunp is the limting ACO  This
event also term nates nornmal feedwater flow to the steam generators.
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MAI N STEAM SAFETY VALVES (M5SVs) (Conti nued)

APPL| CABLE SAFETY ANALYSES (Conti nued)

The safety analysis denonstrates that the transient response for
turbine trip occurring fromfull power w thout a direct reactor trip
presents no hazard to the integrity of the RCS or the Min Steam
System One turbine trip analysis is perfornmed assumng primary
system pressure control via operation of the pressurizer relief

val ves and spray. This analysis denonstrates that the DNB design
basis is net. Anot her analysis is perforned assumng no primary
system pressure control, but <crediting reactor trip on high

pressuri zer pressure and operation of the pressurizer safety val ves.
This analysis denonstrates that RCS integrity is nmaintained by
showi ng that the maxi mum RCS pressure does not exceed 110% of the
design pressure. All cases analyzed denonstrate that the MSSVs
maintain Main Steam System integrity by limting the maxi num steam
pressure to |l ess than 110% of the steam generator design pressure.

In addition to the decreased heat renoval events, reactivity
insertion events may also challenge the relieving capacity of the
VBSVs. The uncontrolled rod cluster control assenbly (RCCA) bank
w t hdrawal at power event is characterized by an increase in core
power and steam generation rate until reactor trip occurs when either
the Overtenperature AT or Power Range Neutron Flux-H gh setpoint is
reached. Steam flow to the turbine will not increase from its
initial value for this event. The increased heat transfer to the
secondary side causes an increase in steampressure and may result in
opening of the MSSVs prior to reactor trip, assuming no credit for
operation of the atnospheric or condenser steam dunp valves. The
UFSAR, Section 15.1 safety analysis of the RCCA bank w thdrawal at
power event for a range of initial core power |evels denonstrates
t hat the MSSVs are capable of preventing secondary side
overpressuri zation for this AQCO

The UFSAR safety analyses discussed above assune that all of the
MSSVs for each steam generator are OPERABLE. |If there are inoperable
MBSV(s), it is necessary to limt the primary system power during
st eady-state operation and AOOs to a value that does not result in
exceeding the conbined steam flow capacity of the turbine (if
avai l abl e) and the remai ni ng OPERABLE M5SVs. The required limtation
on primary system power necessary to prevent secondary system
overpressurization nmay be determ ned by system transient anal yses or
conservatively arrived at by a sinple heat bal ance cal cul ation. I n
sonme circunstances it is necessary to limt the primary side heat
generation that can be achieved during an AOO by reducing the
setpoint of the Power Range Neutron Flux-H gh reactor trip function.
For exanple, if nore than one MSSV on a single steam generator is
i noperable, an uncontrolled RCCA bank wthdrawal at power event
occurring froma partial power level may result in an increase in
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MAI N STEAM SAFETY VALVES (M5SVs) (Conti nued)

APPL| CABLE SAFETY ANALYSES (Conti nued)

reactor power that exceeds the conbined steam flow capacity of the
turbine and the remaining OPERABLE MSSVs. Thus, for nultiple
i noperable MSSVs on the sane steam generator it IS necessary to
prevent this power increase by |owering the Power Range Neutron Fl ux-
Hi gh setpoint to an appropriate value. |f the Mderator Tenperature
Coefficient (MIC) is positive, the reactor power may increase above
the initial value during an RCS heatup event (e.g., turbine trip).
Thus, for any nunber of inoperable MSSVs it is necessary to reduce
the trip setpoint if a positive MIC may exist at partial power
conditions, unless it is denonstrated by analysis that a specified
react or power reduction al one S sufficient to pr event
over pressurization of the steam system

The MsSSVs are assuned to have two active and one passive failure
nodes. The active failure nbdes are spurious opening, and failure to
recl ose once opened. The passive failure node is failure to open
upon denmand.

Lco

The accident analysis requires that five MSSVs per steam generator be
OPERABLE to provide overpressure protection for design basis
transients occurring at 100.6 percent RATED THERVAL POWNER (RTP). The
LCO requires that five MSSVs per steam generator be OPERABLE in
conpliance with the ASME Code, Section IIl, and the DBA anal ysis.

The OPERABILITY of the MSSVs is defined as the ability to open upon
demand within the setpoint tolerances, to relieve steam generator
overpressure, and reseat when pressure has been reduced. The
OPERABILITY of the MSVs is determned by periodic surveillance
testing in accordance with the Inservice Testing Program

This LCO provides assurance that the MSVs wll perform their
designed safety functions to mtigate the consequences of accidents
that could result in a challenge to the RCPB, or Main Steam System ‘
integrity.

APPLI CABI LI TY

In MODES 1, 2 and 3 five MSSVs per steam generator are required to be ‘
OPERABLE to prevent main steam overpressurization

In MODES 4 and 5, there are no credible transients requiring the
MSSVs. The steam generators are not normally used for heat renova
in MODES 5 and 6, and thus cannot be overpressurized; there is no
requi renent for the MsSSVs to be OPERABLE in these MODES.
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ACTI ONS

The ACTIONS are nodified by a General Note indicating that separate
condition entry is allowed for each MSSV.

Wth one or nore MSSVs inoperable, action nust be taken so that
the available MSSV relieving capacity neets the ASME Code,
Section Il requirenents.

Qperation with less than all five MSSVs OPERABLE for each steam
generator is permssible, if THERVAL PONER is limted to the
relief capacity of the remaining MSSVs. This is acconplished by
restricting THERVAL PONER so that the energy transfer to the
nost limting steam generator is not greater than the avail able
relief capacity in that steam generator.

a. In the case of only a single inoperable MSSV on one or nore
steam generators, if the Mderator Tenperature Coefficient is
not positive, a reactor power reduction alone is sufficient to
limt primary side heat generation such that overpressurization
of the secondary side is precluded for any RCS heatup event.
Furthernore, for this case there is sufficient total steam flow
capacity provided by the turbine and remai ni ng OPERABLE MSSVs to
precl ude overpressurization in the event of an increased reactor
power due to reactivity insertion, such as in the event of an
uncontrolled RCCA bank wthdrawal at power. Ther ef or e,
ACTION a. requires an appropriate reduction in reactor power
within 4 hours.

The maxi rum THERVAL POWER corresponding to the heat renoval
capacity of the remaining OPERABLE MSSVs is determned via a
conservative heat balance calculation as discussed below, wth
an appropriate allowance for calorinetric power uncertainty.

The maxi rum THERVAL POWER corresponding to the heat renoval
capacity of the remaining OPERABLE MSSVs is determ ned by the
governing heat transfer relationship fromthe equation g = nmhh,
where q is the heat input fromthe primary side, mis the steam
flow rate and Ah is the heat of vaporization at the steam
relief pressure (assuming no subcooled feedwater). For each
steam generator, at a specified pressure, the nmaxi mum all owabl e
power level is determ ned as follows:

(Ws hig N)
K

Maxi mum Al | owabl e Power Level < 100/ Q
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ACTI ONS ( Cont i nued)

wher e:

Q = Nom nal NSSS power rating of the plant (including
reactor cool ant punp heat), Ma.

(Btu/ sec)
K = Conversion factor, 947.82 ———m
Mnt

W = M nimum total steam flow rate capability of the
OPERABLE MSSVs on any one steam generator at the
hi ghest OPERABLE MSSV opening pressure including
tol erance and accumul ation, as appropriate, in
| b/ sec. For exanple, if the maxi num nunber of
i noperable MSSVs on any one steam generator 1is
one, then w should be a summation of the
capacity of the OPERABLE MsSSVs at the highest
OPERABLE MBSV operating pressure, excluding the
hi ghest capacity MSSV. |If the maxi mnum nunber of
i noperable MSSVs per steam generator is three,
then ws should be a sunmation of the capacity of
the OPERABLE MSSVs at the highest OPERABLE MSSV
operating pressure, excluding the three highest
capacity MSSVs.

hig = Heat of vaporization for steam at the highest
MSSV opening pressure including tolerance and
accunul ati on, as appropriate, Btu/lbm

N = Nunber of | oops in plant.

For use in determining the % RTP in Action a, the Maxi num NSSS
Power cal cul ated above is reduced by 2% RTP to account for the
calorinetric power uncertainty. This is a conservative val ue
t hat bounds the uncertainties associated with both the feedwater
flow venturis and the Leadi ng Edge Fl ow Meter.

b. In the case of nultiple inoperable MSSVs on one or nore steam
generators, with a reactor power reduction alone there may be
insufficient total steam flow capacity provided by the turbine
and remai ni ng OPERABLE MSSVs to preclude overpressurization in
the event of an increased reactor power due to reactivity
insertion, such as in the event of an uncontrolled RCCA bank
w t hdrawal at power. Furthernore, for a single inoperable NMSSV
on one or nore steam generators if the Mderator Tenperature
Coefficient is positive the reactor power may increase as a
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ACTI ONS ( Cont i nued)

result of an RCS heatup event such that flow capacity of the
remai ni ng OPERABLE MSSVs is insufficient. The 4 hour conpletion
time to reduce reactor power is consistent with ACTION a. An
additional 32 hours is allowed to reduce the Power Range Neutron
Fl ux-H gh reactor trip setpoints. The total conpletion tinme of
36 hours is based on a reasonable tine to correct the MSSV
inoperability, the time to perform the power reduction

operating experience to reset all channels of a protection
function, and on the low probability of occurrence of a
transient that could result in steam generator overpressure
during this period.

The maxi rum THERMAL POWER corresponding to the heat renova
capacity of the remaining OPERABLE MSSVs is determined via a
conservative heat balance cal cul ation di scussed above, with an
appropriate allowance for Nuclear Instrunmentation System trip
channel uncertainties.

To determne the Table 3.7-1 Maxinum Allowable Power for
Action b (% RTP), the cal cul ated Maxi num NSSS Power is reduced
by 5.52% to account for Nuclear Instrumentation System trip
channel uncertainties. An additional conservatism is enployed
by setting the values equal to the nost conservative between the
two units, this being the Unit 1 val ues.

ACTION b. is nodified by a note, indicating that the Power Range
Neutron Flux-Hi gh reactor trip setpoint reduction is only
required in MODE 1. In MODES 2 and 3 the reactor protection
system trips specified in LCO 3.3.1.1, "Reactor Trip System
I nstrunentation,” provide sufficient protection.

The allowed conpletion tinmes are reasonable based on operating
experience to acconplish the ACTIONS in an orderly manner
wi t hout chall enging unit systens.

cC. If the ACTIONS are not conpleted wthin the associated
conpletion tinme, or if one or nore steam generators have four or
nore inoperable MSSVs, the unit nust be placed in a MXDE in
whi ch the LCO does not apply. To achieve this status, the unit
must be placed in at least MODE 3 within 6 hours, and in MODE 4
within 12 hours. The allowed conpletion tines are reasonable,
based on operating experience, to reach the required unit
conditions from full power conditions in an orderly manner and
wi t hout chall enging unit systens.
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ACTI ONS ( Cont i nued)

d. An exception to Specification 3.0.4 is provided since the above
ACTI ON statenents require a shutdown if they are not net within
a specified period of tine.

SURVEI LLANCE REQUI REMENTS ( SR)

SR4.7.1.1

This SR verifies the OPERABILITY of the MSSVs by the verification of
each MsSV |ift setpoint in accordance with the Inservice Testing
Program The ASME Code, Section Xl, requires that safety and relief
valve tests be perforned in accordance with ANSI/ASVME OW 1-1987.
According to ANSI/ASME OM 1-1987, the followng tests are required:

a. Vi sual exam nation

b. Seat tightness determ nation

cC. Setpoint pressure determnation (lift setting); and

d. Compliance with owner's seat tightness criteria.

The ANSI/ASME Standard requires that all valves be tested every
5 years. The ASME Code specifies the activities and frequencies
necessary to satisfy the requirenents. Table 3.7-2 allows a

+1 percent -3 percent setpoint tolerance for OPERABILITY;, however,
the valves are reset to + 1 percent during the Surveillance to allow
for drift.

The lift settings according to Table 3.7-2 correspond to anbient

conditions of the wvalve at nomnal operating tenperature and
pressure, as identified by a note.
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SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

This SRis nodified by a Note that allows entry into and operation in
MODE 3 prior to performng the SR The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to
simulate |ift pressure. If the MSSVs are not tested at hot
conditions, the |ift setting pressure shall be corrected to anbient
conditions of the valve at operating tenperature and pressure.

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM ( AFW

BACKGROUND

The AFW System automatically supplies feedwater to the steam
generators to renove decay heat from the Reactor Cool ant System upon
the |l oss of normal feedwater supply. The AFW system consists of two
notor driven punps and one steam turbine driven punp. The punps are
equi pped wth independent recirculation lines to prevent punp
operation against a closed system Each notor driven AFW punp is
powered from an i ndependent C ass 1E power supply and each punp feeds
all three steam generators. The steam turbine driven AFW punp
receives steam from at least two main steam |lines upstream of the
main steam isolation valves. Each of the steam feed lines wll
supply 100 percent of the steam requirenents for the turbine driven
AFW punp. The steam feed lines from each of the main steam lines
contain two in-line series solenoid operated isolation valves.
Downstream of the series isolation valves, the three |ines conbine to
form one main header. The main header then supplies the turbine
driven AFW punp.

The flow path from the dem neralized water storage tank (TK-210) to
the steam generators consists of individual supply lines to each of
the three AFW punps. Each notor driven AFW punp has an individua

line that connects to its train related supply header. The turbine
driven punp has an individual line that can be aligned to either the
Train "A" or "B" supply header as necessary. Both the Train "A" and
"B" supply headers each contain three normally open renotely operated
val ves arranged in parallel. Each of these valves then provides a
flow path to one of the three commobn feedwater injection headers.

Each of the feedwater injection headers then supplies its designated
steam generator via the normal feedwater header downstream of the
feedwater isolation valves. The steam generators function as a heat
sink for core decay heat. The heat load is dissipated by rel easing
steamto the atnosphere fromthe steam generators via the main steam
safety val ves (MSSVs) or atnospheric dunp valves (ADVs). If the nmain
condenser is available, steam may be released via the steam dunp
val ves.
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BACKGROUND (Cont i nued)

The AFW System is capable of supplying feedwater to the steam
generators during normal wunit startup, shutdown, and hot standby
condi tions.

During a normal plant cool down, one punp at full flow is sufficient
to renove decay heat and cool the unit to residual heat renoval (RHR)
entry conditions. Thus, the requirenent for diversity in notive
power sources for the AFW Systemis net.

The AFW System is designed to supply sufficient water to the steam
generator(s) to renove decay heat with steam generator pressure at
the setpoint of the MSSVs. Subsequently, the AFW System supplies
sufficient water to cool the unit to RHR entry conditions, with steam
rel eased through the ADVs.

The AFW System actuates automatically on steam generator water
| evel -low1ow by the Engineered Safety Feature Actuation System
(ESFAS). The system al so actuates on loss of offsite power, safety
injection, and trip of all operating nmain feedwater (MW punps.

APPLI CABLE SAFETY ANALYSES

The AFW System mitigates the consequences of any event with | oss of
nor mal feedwat er.

The design basis of the AFW System is to supply water to the steam
generator to renove decay heat and other residual heat by delivering
at least the mninumrequired flow rate to the steam generators at
pressures corresponding to the |owest steam generator safety valve
set pressure plus 1%

In addition, the AFW System nust supply enough nakeup water to
repl ace steam generator secondary inventory lost as the unit cools to
MODE 4 conditions. Sufficient AFW flow must also be available to
account for flow | osses such as punp recircul ation and |ine breaks.

The limting Design Basis Accident (DBA) for the AFW System is the
smal | break | oss of cool ant acci dent (SBLOCA).

For a SBLOCA, the analyses are perforned assuming loss of offsite
power coincident with reactor trip wth a limting single active
failure of the loss of one train of Emergency Core Cooling System
(ECCS) on a failure to start of a diesel generator. The diesel
failure is presuned to render one notor driven AFW punp i noperable,
which results in one notor driven and one turbine driven AFW punp
bei ng oper abl e.
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APPLI CABLE SAFETY ANALYSES (Conti nued)

The AFW System design is such that it can perform its function
followng a feedwater |ine break (FWB) between the MW isolation
valves and containnent, conbined with a loss of offsite power
followng turbine trip, and a single active failure of the steam
turbine driven AFW punp. Sufficient flow would be delivered to the
two intact steam generators by the AFW punp(s). No punp runout
occurs due to the cavitating venturis. The design bases flowto the
intact steam generators during a feedwater |ine break can be
delivered by either two notor driven, the turbine driven, or one
notor driven and the turbine driven punp. The flow is delivered
Wi t hout operator action to isolate the break.

Wth one feedwater injection header inoperable, an insufficient
nunber of steam generators are available to neet the feedline break
analysis. This analysis assunes AFWflow will be provided to the two
remai ning intact feedwater |ines. Should a feedline break occur on
one of the operable feedwater headers with one feedwater injection
header al ready inoperable, the plant could no |onger neet its safety
anal ysi s.

The ESFAS automatically actuates the AFW turbine driven punp and
associ at ed power operated valves and controls when required to ensure
an adequate feedwater supply to the steam generators during |oss of
power . Power operated valves are provided for each AFW line to
control the AFWflow to each steam generator.

LCO

This LCO provides assurance that the AFW System will perform its
design safety function to mtigate the consequences of accidents that
could result in overpressurization of the reactor coolant pressure
boundary. Three AFWpunps in three diverse trains are required to be
OPERABLE to ensure the availability of RHR capability for all events
acconpanied by a loss of offsite power and a single failure. This is
acconpl i shed by powering two of the punps from i ndependent energency
buses. The third AFW punp is powered by a different neans, a steam
driven turbine supplied with steamfroma source that is not isolated
by closure of the main steami sol ati on val ves (ISl Vs).

The AFW System is configured into three trains. The AFW System is

consi dered OPERABLE when the conponents and flow paths required to
provi de redundant AFWflow to the steam generators are OPERABLE. This
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LCO (Conti nued)

requires that the two notor driven AFW punps be OPERABLE in two
di verse paths, each supplying AFW to each steam generator. The
turbine driven AFW punp is required to be OPERABLE w th redundant
steam supplies from at least two of the three nmain steam |ines
upstream of the MsIVs, and shall be capable of supplying AFWto the
steam generators via the designated train supply header. The piping,
val ves, instrumentation, and controls in the required flow paths al so
are required to be OPERABLE.

The LCO is nodified by two notes. Note (1) indicates that one AFW
train (capable of providing flow to the steam generator(s) relied
upon for heat renoval), which includes a notor driven punp, is
required to be OPERABLE in MODE 4. This is because of the reduced
heat renoval requirenments and short period of tinme in MODE 4 during
whi ch the AFWmay be required and the insufficient steamavailable in
MODE 4 to power the turbine driven AFW punp. Note (8) states that
with one steam supply inoperable, follow ACTION statenent a. Thi s
condition does not constitute one AFW train being inoperable. The
train associated with the turbine driven AFW punp continues to be
capable of performng its intended function assumng no failure of
t he remai ni ng OPERABLE st eam supply.

APPLI CABI LI TY

In MODES 1, 2, and 3, the AFW System is required to be OPERABLE in
the event that it is called upon to function when the MFWis | ost.
In addition, the AFW Systemis required to supply enough nakeup water
to replace the steam generator secondary inventory |lost as the unit
cools to MODE 4 conditions.

In MODE 4, the AFW System may be used for heat renoval via the steam
gener at or s.

In MODE 5 or 6, the steam generators are not normally used for heat
renoval , and the AFW Systemis not required.

ACTI ONS

a. If one of the two steam supplies to the turbine driven AFW
train is inoperable, action nust be taken to restore
OPERABLE status within 7 days. The 7 day conpletion tinme is
reasonabl e, based on the foll ow ng reasons:

1. The redundant OPERABLE steam supply to the turbine
driven AFW punp;
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2. The availability of redundant OPERABLE notor driven AFW

punps; and

3. The | ow probability of an event occurring that requires
the inoperable steam supply to the turbine driven AFW
punp.

This condition does not constitute one AFW train being
i noper abl e.

The second conpletion tine for ACTION statenent a
establishes a limt on the maximum tinme allowed for any
conbination of conditions to be inoperable during any
continuous failure to neet this LCO

The 10 day conpletion time provides a limtation tine
allowed in this specified condition after discovery of
failure to nmeet the LCO This limt is considered

reasonabl e for situations in which ACTION statenments a and c
are entered concurrently. The AND connector between 7 days
and 10 days dictates that both conpletion times apply
si mul taneously, and the nore restrictive nust be net.

If the 1inoperable steam supply cannot be restored to
OPERABLE status within the required conpletion tinme, the
pl ant nmust be placed in a MODE in which the LCO does not
apply. To achieve this status, the plant nmust be placed in
at least MODE 3 within 6 hours, and in MODE 4 within the
follow ng 6 hours.

The allowed conpletion tinmes are reasonable, based on
operating experience, to reach the required unit conditions
fromfull power conditions in an orderly manner and w t hout
chal I engi ng unit systens.

In MODE 4 with one steam supply inoperable, operation is
allowed to continue because only one AFW train, which
i ncludes a notor driven punp, is required in accordance with
Note (1) that nodifies the LCO  Although not required, the
unit may continue to cool down and initiate RHR

Wth one feedwater injection header inoperable in MODES 1,
2, or 3, the unit nust be placed in a MODE in which the LCO
does not apply. To achieve this status, the unit mnust be
placed in at least MODE 3 within 6 hours, and in MODE 4
within the followi ng 6 hours.
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM (AFW

ACTI ONS ( Conti nued)

The allowed conpletion tines are reasonable, based on
operating experience, to reach the required unit conditions
fromfull power conditions in an orderly manner and w t hout
chal I engi ng unit systens.

In MODE 4 with one feedwater injection header inoperable,
operation is allowed to continue because only two steam
generators are required to renove decay heat per LCO
3.4.1.3, "RCS-SHUTDOWN. " Al t hough not required, the unit
may continue to cool down and initiate RHR

C. Wth one of the required AFW trains (punp or flow path)
i noperable in MODE 1, 2, or 3 for reasons other than ACTION
statenments a or b, action nust be taken to restore OPERABLE
status within 72 hours. This condition includes the |oss of
two steam supply lines to the turbine driven AFW punp. The
72 hour conpletion tine is reasonable, based on redundant
capabilities afforded by the AFW System tinme needed for
repairs, and the low probability of a DBA occurring during
this time period.

The second conpletion tine for ACTION statenent C
establishes a limt on the maximum tinme allowed for any
conbination of <conditions to be inoperable during any
continuous failure to neet this LCO

The 10 day conpletion time provides a limtation tine
allowed in this specified condition after discovery of
failure to neet the LCO This limt 1is considered
reasonable for situations in which ACTION statenents a and c
are entered concurrently. The AND connector between 72
hours and 10 days dictates that both conpletion tines apply
simul taneously, and the nore restrictive nust be net.

If the inoperable AFW train cannot be restored to OPERABLE
status within the required conpletion tinme, the plant nust
be placed in a MODE in which the LCO does not apply. To
achieve this status, the plant nust be placed in at |east
MODE 3 within 6 hours, and in MODE 4 within the follow ng
6 hours.

The allowed conpletion tinmes are reasonable, based on
operating experience, to reach the required unit conditions
fromfull power conditions in an orderly manner and w t hout
chal I engi ng unit systens.
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM (AFW

ACTI ONS ( Conti nued)

In MODE 4 with one AFW train inoperable, operation is
allowed to continue because only one AFW train, which
i ncludes a notor driven punp, is required in accordance with
Note (1) that nodifies the LCO  Although not required, the
unit may continue to cool down and initiate RHR

ACTION statenment ¢ is nodified by a note. Note (2) states
that the conpletion tine of 6 hours to reach HOI SHUTDOMWN
may be extended for an additional 90 hours for the turbine
driven AFW punp provided that the plant has not entered
MODE 2 following a refueling outage. This extension of the
required conpletion tinme to reach MODE 4 from MODE 3 to 96
hours, allows additional time to conplete any necessary
repairs and/or testing of the turbine driven AFW punp prior
to initiating a plant cool down to MODE 4.

d. Wen two AFW trains are inoperable in MODE 1, 2, or 3 for
reasons which may include the feedwater injection headers,
the unit nmust be placed in a MODE in which the LCO does not
apply. To achieve this status, the unit nust be placed in
at least MODE 3 within 6 hours, and in MODE 4 within the
follow ng 6 hours.

The allowed conpletion tinmes are reasonable, based on
operating experience, to reach the required unit conditions
fromfull power conditions in an orderly manner and w t hout
chal I engi ng unit systens.

In MODE 4 with two AFW trains inoperable, operation is
allowed to continue because only one AFW train, which
i ncludes a notor driven punp, is required in accordance with
the Note (1) that nodifies the LCO Al though not required,
the unit may continue to cool down and initiate RHR

e. If all three AFW trains are inoperable in MODE 1, 2, or 3
for reasons which my include the feedwater injection
headers, the unit is in a seriously degraded condition with
no safety related neans for conducting a cool down, and only
limted neans for conducting a cooldown with nonsafety
related equipnent. In such a condition, the unit shoul d not
be perturbed by any action, including a power change, that
mght result in a trip. The seriousness of this condition
requires that action be started inmmediately to restore one
AFWtrain to OPERABLE st at us.
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM ( AFW

ACTI ONS ( Cont i nued)

ACTION statenent e is nodified by a Note (3) indicating that
all required MODE changes or power reductions are suspended
until one AFWtrain is restored to OPERABLE status. In this
case, LCO 3.0.3 is not applicable because it could force the
unit into a |l ess safe condition.

f. Wth one required AFW train inoperable in MODE 4, action
nmust be taken to imrediately restore the inoperable train to
OPERABLE st at us. The imrediate conpletion tine is

appropriate due to the need to ensure that a safety related
means of providing flow to the steam generator(s), for the
pur pose of core decay heat renoval, is available.

SURVEI LLANCE REQUI REMENTS (SR)

The Surveillance Requirenents are nodified by a General Note which
requi res that constant comruni cati ons be established and maintai ned
when any normal AFW punp discharge valve 1is closed during
surveillance testing.

SR4.7.1.2. 1

Verifying the correct alignnent for manual, power operated, and
automatic valves in the AFW System water and steam supply fl ow paths
provi des assurance that the proper flow paths wll exist for AFW

operation. This SR does not apply to valves that are | ocked, seal ed,
or otherw se secured in position, since they are verified to be in
the correct position prior to |ocking, sealing, or securing. This SR
also does not apply to valves that cannot be inadvertently
m sal i gned, such as check valves. This SR does not require any
testing or valve manipulation; rather, it involves verification that
those valves capable of being mspositioned are in the correct
posi tion.

The 31 day frequency is based on engi neering judgnent, is consistent
with the procedural controls governing valve operation, and ensures
correct valve positions. Note (4) ensures valve position
verification is reverified by a second and i ndependent operator.

SR4.7.1.2.2

Verifying the operability of each service water auxiliary supply
val ve by operating the valves through one conplete cycle at |east
once per 31 days, ensures that an alternate water source wll be
available if the water volume in the dem neralized water storage tank
is depleted during systemoperation as a result of a DBA
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM (AFW

SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

SR4.7.1.2.3

Verifying that each AFW punp's devel oped head at the flow test point
is greater than or equal to the required devel oped head ensures that
AFW punp performance has not degraded during the cycle. The term
"requi red devel oped head" refers to the value that is assuned in the
AFW saf ety analysis for devel oped head at a flow point. This value
for required devel oped head at a flow point is defined as the M ni num
Qperating Point (MOP) in the Inservice Testing Program Fl ow and
differential head are normal test paraneters of centrifugal punp
performance required by Section XI of the ASME Code. Because it is
undesirable to introduce cold AFW into the steam generators while
they are operating, this testing is normally perfornmed on
recirculation flow This test confirns one point on the punp design
curve and is indicative of overall performance. Such inservice tests
confirm conponent  OPERABILITY, trend perfornmance, and detect
incipient failures by indicating abnormal performance. Per f or mance
of inservice testing as required in the ASME Code, Section X,
satisfies this requirenent.

This SR is nodified by a Note (5) indicating that the SR should be
deferred until suitable test conditions are established for testing
the turbine driven AFWpunp. This deferral is required because there
is insufficient steampressure to performthe test.

SR4.7.1.2. 4

This SR verifies that AFW can be delivered to the appropriate steam
generator in the event of any accident or transient that generates an
ESFAS, by denonstrating that each automatic valve in the flow path
actuates to its correct position on the actual or sinulated actuation
signal. The 18 nonth Frequency is based on the need to performthis
surveillance under the conditions that apply during a unit outage and
the potential for an unplanned transient if the surveillance were
performed with the reactor at power. The 18 nonth Frequency is
accept abl e based on operating experience and the design reliability
of the equi pnent.

This SR is nodified by a Note (6) that states the SR is not required
in MODE 4 when steam generator(s) is relied upon for heat renoval
In MODE 4, the heat renoval requirenents would be | ess providing nore
time for operator action to manually align the flow path.
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PLANT SYSTEMS

BASES

3/4.7.1.2 AUXI LI ARY FEEDWATER SYSTEM (AFW

SURVEI LLANCE REQUI REMENTS (SR) (Conti nued)

SR4.7.1.2.5

This SR verifies that the AFW punps will start in the event of any
accident or transient that generates an ESFAS by denonstrating that
each AFW punp starts automatically on an actual or simnmulated
actuation signal. The 18 nonth Frequency is based on the need to
perform this surveillance under the conditions that apply during a
unit outage and the potential for an unplanned transient if the
surveillance were perfornmed with the reactor at power.

This SR is nodified by two notes. Note (5) indicates that the SR be
deferred until suitable test conditions are established for testing
the turbine driven AFWpunp. This deferral is required because there
is insufficient steam pressure to performthe test. Note (6) states
that the SR is not required in MODE 4 when steam generator(s) is
relied upon for heat renoval. In MODE 4, the heat renoval
requi renents would be | ess providing nore tine for operator action to
manual |y start the required AFW punp.

SR4.7.1.2.6

Cycling each power operated valve (excluding automatic) in the flow
path that is not testable during plant operation, ensures that the
valves will function when required. The 18 nonth Frequency is based
on the need to perform this surveillance under the conditions that
apply during a wunit outage and the potential for an unplanned
transient if the surveillance were perforned with the reactor at
power .

SR4.7.1.2. 7

This SR verifies that the AFW is properly aligned by verifying the
flow from TK-210 to the steam generators prior to entering MODE 2
after nore than 30 continuous days in MODE 5 or 6 per Note (7).
OPERABI LI TY of AFWTfIl ow paths nust be verified before sufficient core
heat is generated that would require the operation of the AFW System
during a subsequent shutdown. The Frequency is reasonable, based on
engi neering judgnent and other admnistrative controls that ensure
that flow paths remain OPERABLE. To further ensure AFW System
alignment, flow path OPERABILITY is verified follow ng extended
outages to determ ne no msalignnent of valves has occurred. This SR
ensures that the flow path fromthe TK-210 to the steam generators is
properly aligned.
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PLANT SYSTEMS

BASES

3/4.7.1.3 PRI MARY PLANT DEM NERALI ZED WATER ( PPDW

The OPERABILITY of the PPDW storage tank with the mninmm water
vol une ensures that sufficient water is available to maintain the RCS
at HOT STANDBY conditions for 9 hours wth steam discharge to
at nosphere with no reactor cool ant punps in operation.

3/4.7.1.4 ACTIVITY

The limtations on secondary system specific activity ensure that

steam releases to the environment wll not be significant
contributors to radioactivity releases resulting from analyzed
acci dents. Many of the analyzed accidents assune that a |oss of

auxiliary AC power occurs, making the main condenser unavail able for
pl ant cooldown, and nmaking it necessary to dunp steam to the

environnent via SG atnospheric dunp val ves. Mai nt ai ni ng secondary
system specific activity within the limts ensures that these
releases, in conjunction with other releases associated with the

accident, will be within applicable dose criteria.
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3/ 4.7 PLANT SYSTENS

BASES

3/4.7.1.5 NAIN STEAM LI NE | SOLATI ON VALVES

The OPERABILITY of the main steam |ine isolation valves ensures that
no nore than one steam generator will blow down in the event of a
steamline rupture. This restriction is required to 1) mnimze the
positive reactivity effects of the Reactor Coolant System cool down

associated with the blowdown, and 2) limt the pressure rise within
containment in the event the steam line rupture occurs wthin
cont ai nment . The OPERABILITY of the main steam isolation valves

within the closure tines of the surveillance requirenents are
consistent with the assunptions used in the accident anal yses.

3/4.7.2 (This Specification nunber is not used.)
3/4.7.3 PRI MARY COVPONENT COOLI NG WATER SYSTEM

The OPERABILITY of the primary conmponent cooling water system
ensures that sufficient cooling capacity is available for continued
operation of safety related equipnent during normal and accident
conditions. The redundant cooling capacity of this system assum ng
a single failure, is consistent with the assunptions used in the
acci dent anal yses.

3/4.7.4 SERVI CE WATER SYSTEM

The OPERABILITY of the service water system ensures that sufficient
cooling capacity is available for continued operation of safety
related equipnment during normal and accident conditions. The
redundant cooling capacity of this system assumng a single
failure, is consistent with the assunptions used in the accident
condi ti ons.

3/4.7.5 ULTI MVATE HEAT SINK

The limtations on the ultimate heat sink l|evel and tenperature
ensure that sufficient cooling capacity is available to either
1) provide normal cooldown of the facility, or 2) to mtigate the
effects or accident conditions within acceptable limts.

The limtations on mninmm water |evel and nmaxi mum tenperature are
based on providing a 30 day cooling water supply to safety related
equi pnent w thout exceeding their design basis tenperature and is
consistent with the recomendations of Regulatory Guide 1.27,
"Utimate Heat Sink for Nuclear Plants.”
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NPF- 73
3/ 4.7 PLANT SYSTENS

BASES

3/4.7.6 (This Specification nunber is not used.)

3/4.7.7 CONTROL ROOM EMERGENCY AlIR CLEANUP AND PRESSURI ZATI ON
SYSTEM

This LCO is applicable during MODES 1, 2, 3 and 4. This LCOis also
applicable during novenent of recently irradiated fuel assenblies
and during novenent of fuel assenblies over recently irradiated fuel

assenblies because there is a potential for the limting fuel
handling accident (FHA) for which the requirenents of this
Specification nmay be required to Ilimt radiation exposure to

personnel occupying the control room A FHA which does not involve
recently irradiated fuel (i.e., fuel that has occupied part of a
critical reactor core within the previous 100 hours) will result in
radi ati on exposure, to personnel occupying the control room that is
within the guideline values specified in 10 CFR 50.67 w thout any

reliance on the requirenents of this Specification to Ilimt
personnel exposure. The 100 hour limt is based on the current
radi ol ogical analysis for a FHA which assunes a decay tine of 100
hour s. LCO 3.9.3 prohibits irradiated fuel novenent unless 100
hours of decay has occurred. Therefore, this specification will not

be applicable, during fuel novenent, wunless the decay tine in
Specification 3.9.3 and the tine assuned in the radiological
analysis for a FHA are reduced to bel ow 100 hours.

The OPERABILITY of the control room energency air cleanup and
pressurization system ensures that the control room wll remin
habitable with respect to potential radiation hazards for operations
personnel during and following all credible accident conditions.
The OPERABILITY of this system in conjunction with control room
design provisions is based on limting the radiation exposure to
personnel occupying the control roomto 5 remor |ess whole body, or
its equivalent, or 5 rem TEDE, as applicable. This limtation is
consistent with the requirenents of General Design Criteria 19 of
Appendi x "A", 10 CFR 50 or 10 CFR 50.67, as applicable.
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NPF- 73
PLANT SYSTEMS

BASES

3/4.7.7 CONTROL ROOM EMERGENCY Al R CLEANUP AND PRESSURI ZATI ON
SYSTEM ( Cont 1 nued)

The control room air cleanup system includes two pressurization
syst ens. The filtration pressurization system draws outside air
through filters. The bottled air pressurization system pressurizes
by discharge of air from bottles without filtration and with closure
of intake and exhaust danpers. Although the bottles are shared with
Unit 1, the discharge can be initiated by Unit 2 control systens in
response to radiation |evels. Closure of the intake and exhaust
danpers can be initiated by Unit 2 control systens. However ,
closure of danpers in one intake and in one exhaust is dependent
upon availability of Unit 1 power sources.

3/4.7.8 SUPPLEMENTAL LEAK COLLECTI ON AND RELEASE SYSTEM ( SLCRS)

The OPERABILITY of the SLCRS provides for the filtering of
postul ated radioactive effluents resulting from | eakage of |o0ss of
cool ant accident (LOCA) activity from systens outside of the Reactor
Cont ai nnent buil ding, such as Engineered Safeguards Features (ESF)
equi pnent, prior to their release to the environnent. This system
also collects potential |eakage of LOCA activity from the
Reactor Contai nment building penetrations into the contiguous areas
ventilated by the SLCRS except for the Energency Air Lock. System
operation was also assuned in that portion of the Design Basis
Accident (DBA) LOCA analysis which addressed ESF | eakage foll ow ng
the LOCA, however, no credit for SLCRS operation was taken in the
DBA LOCA analysis for collection and filtration of Reactor
Cont ai nnent bui | di ng | eakage even though an unquantifi abl e anmount of
contiguous area penetration |eakage would in fact be collected and
filtered. Based on the results of the analyses, the SLCRS nust be
OPERABLE to ensure that ESF |eakage followng the postulated DBA
LOCA will not exceed 10 CFR 100 limts.
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3/4.8 ELECTRI CAL PONER SYSTEMS

BASES

3/4.8.1, 3/4.8.2 A.C. SOURCES AND ONSI TE POAER DI STRI BUTI ON SYSTEMS

The OPERABILITY of the A C and D.C. power sources and associ ated
distribution systens during operation ensures that sufficient power
wll be available to supply the safety related equi pnment required for
1) the safe shutdown of the facility and 2) the mtigation and
control of accident conditions within the facility. The m ni num
speci fied independent and redundant A.C. and D.C. power sources and
distribution systens satisfy the requirenents of General Design
Criterion 17 of Appendix "A" to 10 CFR 50.

The ACTION requirenents specified for the |evels of degradation of
the power sources provide restriction wupon continued facility
operation commensurate wth the |evel of degradati on. The
OPERABI LI TY of the power sources are consistent with the initial
condition assunptions of the safety analyses and are based upon
mai ntai ning at | east one redundant set of onsite A C. and D.C. power
sources and associ ated distribution systens OPERABLE during accident
conditions coincident with an assuned |oss of offsite power and
single failure of the other onsite A C. source.

The ACTION requirenments specified in LCOs 3.8.1.2, 3.8.2.2, and
3.8.2.4 address the condition where sufficient power is unavail able
to recover from postul ated events, such as a fuel handling accident
involving recently irradiated fuel. Due to radioactive decay,
el ectrical power is only required to mtigate fuel handling accidents
involving recently irradiated fuel (i.e., fuel that has occupi ed part
of a critical reactor core wthin the previous 100 hours).

| npl enmentation of the ACTION requirenents shall not preclude
conpletion of actions to establish a safe conservative plant
condi tion. Completion of the requirenments wll prevent the

occurrence of postul ated events for which mtigating actions would be
required.

The OPERABI LI TY of the m ninum specified A C. and D.C. power sources
and associated distribution systenms during shutdown and refueling
ensures that 1) the facility can be maintained in the shutdown or
refueling condition for extended tine periods and 2) sufficient
instrunmentation and control capability is available for nonitoring
and mai ntaining the unit status, and 3) sufficient power is available
for systens that nay be necessary to recover from postul ated events
in these MODES, e.g., a fuel handling accident involving recently
irradi ated fuel.
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3/4.8 ELECTRI CAL PONER SYSTEMS

BASES

3/4.8.1, 3/4.8.2 A C.. SOURCES AND ONSI TE POANER DI STRI BUTI ON
(Conti nued)

The Surveillance Requirenments for denonstrating the OPERABILITY of
the diesel generators are based on the reconmmendati ons of Regul atory
GQuides 1.9, Revision 2, "Selection of Diesel Generator Set Capacity
for Standby Power Supplies,"” Decenber 1979; 1.108, "Periodic Testing
of Diesel Cenerator Units Used as Onsite Electric Power Systens at
Nucl ear Power Plants,” Revision 1, August 1977; and 1.137, "Fuel-Q |
Systens for Standby Diesel Cenerators,” Revision 1, OCctober 1979,
Appendix A to GCeneric Letter 84-15 and Ceneric Letter 83-26,
"Clarification of Surveillance Requirenents for D esel Fuel Inpurity
Level Tests."

The quantity of 350 usable gallons in the day tank represents the
anal ytical value of fuel necessary to run the diesel for at |east 60
mnutes at a load of 100% of continuous rating plus a m ninmum margin
of 10% in accordance with ANSI N195 - 1976 which is referenced in
Regul atory Guide 1.137 Rev. 1. The total tank volume is greater due
to the tank's physical characteristics.

The quantity of 53,225 wusable gallons is the analytical value
required in the fuel storage tank that, when added to the
350 gallons, nmakes up the fuel necessary to support a mninum of
7 days continuous EDG operation at its rated | oad. This is in
conpliance with Regulatory GQuide 1.137, Rev. 1. The total volune in
this tank is greater due to the tank's physical characteristics.

The Surveillance Requirenent for denonstrating the OPERABILITY of the
Station batteries are based on the recommendations of Regulatory
Quide 1.129, "Mintenance Testing and Replacenent of Large Lead
Storage Batteries for Nuclear Power Plants," February 1978, and | EEE
Std 450-1980, "IEEE Recommended Practice for Mintenance, Testing,
and Replacenent of Large Lead Storage Batteries for Generating
Stations and Substations.”

Verifying average el ectrol yte tenperature above the m ni numfor which
the battery was sized, total battery termnal voltage on float
charge, connection resistance values and the performance of battery
service and discharge tests ensures the effectiveness of the charging
system the ability to handle high discharge rates and conpares the
battery capacity at that time with the rated capacity.
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3/4.8 ELECTRI CAL PONER SYSTEMS

BASES

3/4.8.1, 3/4.8.2 A C.. SOURCES AND ONSI TE POANER DI STRI BUTI ON
(Conti nued)

Table 3.8-1 specifies the normal |imts for each designated pil ot
cell and each connected cell for electrolyte level, float voltage and
specific gravity. The limts for the designated pilot cells float
vol tage and specific gravity, greater than 2.13 volts and 0. 015 bel ow
the manufacturer's full charge specific gravity or a battery charger
current that had stabilized at a |low value, is characteristic of a
charged cell wth adequate capacity. The normal limts for each
connected cell for float voltage and specific gravity, greater than
2.13 volts and not nore than 0.020 below the manufacturer's full
charge specific gravity wth an average specific gravity of all the
connected cells not nore than 0.010 below the manufacturer's full
charge specific gravity, ensures the OPERABILITY and capability of
the battery.

Qperation with a battery cell's paraneter outside the normal |imt
but within the allowable value specified in Table 3.8-1 is permtted
for up to 7 days. During this 7 day period: (1) the allowable
val ues for electrolyte | evel ensures no physical damage to the plates
with an adequate electron transfer capability; (2) the allowable
value for the average specific gravity of all the cells, not nore
than 0.020 bel ow the manufacturer's recommended full charge specific
gravity, ensures that the decrease in rating will be less than the
safety margin provided in sizing; 3) the allowable value for an
i ndi vidual cell's specific gravity, ensures that an individual cell's
specific gravity will not be nore than 0.040 bel ow the manufacturer's
full charge specific gravity and that the overall capability of the
battery will be maintained wthin an acceptable limt; and 4) the
al l owabl e value for an individual cell's float voltage, greater than
2.07 volts, ensures the battery's capability to perform its design
function.

Note (1) provides clarification of Specification 3.8.1.1 Action
requi renents when the diesel generators are inoperable as a result of
Surveillance Requirenents 4.8.1.1.2.d.2 and 4.8.1.1.2.e in accordance
W th Regulatory Guide 1.137, Revision 1, Position C. 2.a.

For the purposes of SR4.8.1.1.2.a.5, 4.8.1.1.2.b.3.b and 4.8.1.1.2.f
testing, the diesel generators are started from standby conditions.
St andby conditions for a diesel generator nean that the diesel engine
coolant and oil are being continuously circulated and tenperatures
are being nai ntained consistent with manufacturer recomrendati ons.

The frequency of 64.4 Hz specified in Surveillance Requirenent
4.8.1.1.2.b.2 corresponds to 552 rpm
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3/4.9 REFUELI NG OPERATI ONS

BASES

3/4.9.1 BORON CONCENTRATI ON

The limtations on mninmm boron concentration (2400 ppm ensure
t hat: 1) the reactor wll remain subcritical during CORE
ALTERATI ONS, and 2) a uniform boron concentration is maintained for
reactivity control in the water volunme having direct access to the
reactor vessel. The limtation on Kgs of no greater than 0.95 which
i ncludes a conservative all owance for uncertainties, is sufficient to
prevent reactor criticality during refueling operations.

| solating all reactor water makeup paths from unborated water sources
precludes the possibility of an uncontrolled boron dilution of the
filled portions of the Reactor Cool ant System This limtation is
consistent with the initial conditions assuned in the accident
anal yses for MODE 6.

3/4.9.2 | NSTRUMVENTATI ON

The OPERABILITY of the source range neutron flux nonitors ensures
that redundant nonitoring capability is available to detect changes
in the reactivity condition of the core when performng those
evolutions wth the potential to initiate criticality. Sui t abl e
detectors used in place of primary source range neutron flux nonitors
N-31 and N-32 are recognized as alternate detectors. Al ternate
detectors may be used in place of primary source range neutron fl ux
nonitors as long as the required indication is provided. Si nce
installation of the upper internals does not involve novenent of fuel
or a significant positive reactivity addition to the core, one
primary or alternate source range neutron flux nonitor wth
continuous visual indication in the control room provides adequate
neutron flux nonitoring capability during this evolution.

3/4.9.3 DECAY TIME

The m nimum requirenent for reactor subcriticality prior to novenent
of irradiated fuel assenblies in the reactor vessel ensures that
sufficient time has elapsed to allow the radioactive decay of the
short lived fission products. This decay tinme is consistent with the
assunptions used in the accident anal yses.
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3/4.9.4 CONTAI NMENT BUI LDI NG PENETRATI ONS

The LCO is applicable during novenent of recently irradiated fuel
assenblies and during novenent of fuel assenblies over recently
irradiated fuel assenblies because there is a potential for the
limting fuel handling accident (FHA) to occur. Therefore, the
requi renents of this Specification may be required to limt |eakage
of radioactive material wthin the containnment to the environnent. A
FHA whi ch does not involve recently irradiated fuel (i.e., fuel that
has occupied part of a critical reactor core within the previous

100 hours) wll result in radiation exposures that are within the
gui deline values specified in 10 CFR 50.67 wi thout any reliance on
the requirenents of this Specification to |imt |eakage to the
environnent. The 100 hour limt is based on the current radi ol ogical
analysis for a FHA which assunes a decay tinme of 100 hours. LCO
3.9.3 prohibits irradiated fuel novenent unless 100 hours of decay
has occurred. Therefore, this specification will not be applicable

unl ess the decay tinme in Specification 3.9.3 and the tinme assuned in
t he radi ol ogi cal analysis for a FHA are reduced to bel ow 100 hours.

The requirenents on containnent penetration closure |limt |eakage
of radioactive material within containment to the environment may be
required to ensure conpliance with 10 CFR 50.67 Ilimts. The
requi renents on operation of the SLCRS ensure that radioactive
material released through open containnent penetrations, as the
result of a fuel handling accident (FHA) w thin containment involving
recently irradiated fuel, will be filtered through HEPA filters and
charcoal absorbers prior to discharge to the atnosphere. These
requi renents are sufficient to restrict radioactive material release
from the nunber of fuel rods assunmed to be ruptured in the FHA
anal ysi s based upon the |lack of containnment pressurization potenti al
whil e noving fuel assenblies wi thin containnment.

Except for the containnment purge and exhaust penetrations and open
penetrations that neet the requirenents of this specification, all
contai nnent penetrations that provide direct access from contai nnent
at nosphere to outside atnosphere nust be isolated on at |east one
si de. Penetration closure may be achieved by an isolation valve,
blind flange, manual valve, or functional equivalent. Functi ona
equi valent isolation ensures releases from the containnment are
prevented for credi ble accident scenarios. The isolation techniques
nmust be approved by an engi neering evaluation and nay include use of
a material that can provide a tenporary, pressure tight seal capable
of maintaining the integrity of the penetration to restrict the
release of radioactive material from a FHA occurring inside
cont ai nnent .
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3/4.9.4 CONTAI NMENT BUI LDI NG PENETRATI ONS (Cont i nued)

An OPERABLE filtered SLCRS train is required to include only those
portions of the system that are necessary to ensure that a filtered
exhaust path is available fromthe required plant areas to HEPA and
charcoal adsorbers and then to the elevated rel ease point on top of
the containnent building. As a mninum an OPERABLE filtered SLCRS
train includes one OPERABLE filtered exhaust fan. If two filtered
SLCRS fans are utilized to satisfy the requirenents of SR 4.9.4.4,
then in order to satisfy the LCO requirenents, each fan nust be in
operation and be OPERABLE with both a normal and energency power
source avail abl e.

LCO 3.9.4 requires that a mninum of one train of filtered SLCRS be
operati ng and OPERABLE. A single OPERABLE train of filtered SLCRS
that is operating ensures that no undetected failures preventing
system operation will occur, and that any active failure wll be
readily detected. Therefore, the LCO requirenent to have an OPERABLE
and operating train of filtered SLCRS is sufficient to mtigate the
consequences of a FHA within the contai nnent.

The personnel air lock (PAL) area is the plant area where the outer
PAL door is |ocated.

A PAL door is considered capable of being closed when the foll ow ng
criteria are satisfied:

1. Adm ni strative procedures have been established to:

a. ensure that appropriate personnel are aware of the Qpen
status of the containnent during novenent of fuel wthin
t he contai nnent;

b. ensure that an open air lock is capable of rapid closure
(i.e., < 30 mnutes), wth quick disconnect and renoval
capability for hoses, <cables, ranps, and door sea
protective covers; and

cC. ensure that an individual is designated and available to

close the air lock following the evacuation that would
occur in the event of an accident.
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3/4.9.4 CONTAI NMENT BUI LDI NG PENETRATI ONS (Cont i nued)

A contai nment penetration is considered capable of being closed when
the followng criteria are satisfied:

1. Adm ni strative procedures have been established to:

a. ensure that appropriate personnel are aware of the Qpen
status of the containnment during novenent of fuel wthin
t he contai nnent;

b. ensure that the contai nnent penetration is capable of rapid
closure (i.e., <30 mnutes) by closing an isolation valve,
manual val ve, blind flange, or approved functiona
equi val ent; and

cC. ensure that an individual is designated and available to
cl ose the contai nnment penetration.

LCO 3.9.4.b.4 requires that SR 4.9.4.4 has been satisfied with both

PAL doors open. This requirenent is necessary to ensure that the
opening of PAL wll not adversely affect the ability of filtered
SLCRS to maintain the PAL area at a negative pressure. LCO

3.9.4.c.1.b permts a containnent penetration (excluding the PAL) to
be open if the nmaxi mum equival ent containment penetration opening
size is not exceeded. This requirenent is necessary to ensure that

the opening of a containnment penetration will not adversely affect
the ability of filtered SLCRS to nmaintain the associated plant area
at a negative pressure. SR 4.9.4.4 establishes the rmaxi num

equi val ent contai nnent penetration opening size for each applicable
pl ant ar ea.

For the purpose of satisfying SR 4.9.4.1, area flow rate is not

required to be verified. Each flow path nust be verified to be
aligned in the correct manner to ensure that the area is being
exhausted to at |east one OPERABLE filtered SLCRS train. In

addition, the term "open containnment penetrations" as stated in
SR 4.9.4.1 is defined as a penetration that provides direct access
from the containnment atnosphere to the outside atnosphere. The
12 hour surveillance specified in SR 4.9.4.1.b does not pertain to
the contai nment purge and exhaust containment penetrations provided
that containment air is being exhausted through the exhaust
penetration to filtered SLCRS. For the purpose of satisfying the
requirenments of SR 4.9.4.1, it is acceptable for the PAL area to have
an observed air flow through the PAL into containment and thereby be
considered to be exhausting to filtered SLCRS provided the foll ow ng
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3/4.9.4 CONTAI NMENT. BUI LDI NG PENETRATI ONS ( Cont i nued)

conditions have been net: 1) SR 4.9.4.4 has denonstrated that wth
both air lock doors open and the purge and exhaust containnment
penetrations closed, the PAL area is nuaintained negative wth respect
to atnosphere pressure by the PAL area filtered SLCRS flow path.
2) The PAL area is verified to be serviced (i.e., flow path
alignnent) by filtered SLCRS from a ventilation flow path other than
cont ai nnent .

SR 4.9.4.4 verifies the required plant area(s) integrity and the
ability of filtered SLCRS to maintain the area(s) at a negative
pressure with open contai nment penetrations. The ability of filtered
SLCRS to nmaintain a negative pressure in the required plant area(s)
provi des assurance that radioactivity that may be released through
open containment penetrations, due to a fuel handling accident
occurring inside containnment, is collected and filtered for iodine
removal prior to discharge to the atnosphere. The negative pressure
wWith respect to atnosphere includes the verification of negative
pressure of < -0.125 inches of water gauge with respect to adjacent
pl ant areas (excluding containnment) that are not being serviced by
filtered SLCRS as well as environnmental atnosphere pressure. The
purge and exhaust contai nnent penetrations need to be isolated during
performance of SR 4.9.4. 4. The isolation of these containnment
penetrations is necessary to accurately reflect the plant conditions
followng a fuel handling accident inside containnent. These
contai nment penetrations will be automatically isolated by a high
radiation signal from the containnent purge exhaust radiation
nonitors. Therefore, SR 4.9.4.4 can not be performed wth this
additional SLCRS filtered flow path in service. SR 4.9.4.4 requires
t hat the maxi mum equi val ent contai nnent penetration opening size for
each applicable plant area be established. This requirenment 1is
necessary to ensure that the opening of contai nment penetrations wl|

not adversely affect the ability of filtered SLCRS to maintain the
associ ated plant area at a negative pressure. The establishnment of
t he maxi mum equi val ent contai nment penetration opening size for each
applicable plant area involves the neasurenent of the filtered SLCRS
exhaust flow rate and the negative pressure for the applicable plant
ar ea. Uilizing this data, a maxinmum equivalent containnent
penetration opening size can be calcul ated. The available nmargin
bet ween the neasured area negative pressure and the m nimum required
area negative pressure is utilized to allow opening of containnent
penetrations. For the PAL area, the establishnent of the nmaxinmum
equi val ent contai nnent penetration opening size is acconplished by
performng SR 4.9.4.4 with both doors of the PAL open. |If the PAL is
the only contai nment penetration in the PAL area that will be opened,
then a cal cul ation of the maxi num equi val ent contai nnent penetration
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opening size is not required. The performance of SR 4.9.4.4 wth
both doors of the PAL open establishes the maxi mum equival ent
contai nment penetration opening size for the PAL area. The area
where the open containnent penetration is |located may be defined as
containing nore than one room For exanple, if two roons are
connected via an open doorway, the area can be defined as both roons
provided that this area is being exhausted to filtered SLCRS. Al |
doors to this area are required to be closed except as noted in

Footnote (1). This footnote provides an exception to the
requirenent that all doors to the area are closed to allow for entry
and exit. This footnote is not intended to permt doors to be

bl ocked opened.

3/4.9.5 - 3/4.9.7 (These Specification nunbers are not used.)

3/4.9.8 RESI DUAL HEAT REMOVAL AND COOLANT Cl RCULATI ON

The requirenent that at |east one residual heat renpoval (RHR) | oop
be in operation ensures that 1) sufficient cooling capacity is
avail able to renove decay heat and nmaintain the water in the reactor
pressure vessel below 140°F as required during the REFUELI NG MODE,
and 2) sufficient coolant circulation is maintained throughout the
reactor core to mnimze the effect of a boron dilution incident and
prevent boron stratification.

The requirenent to have two RHR | oops OPERABLE when there is |ess
than 23 feet of water above the reactor pressure vessel flange
ensures that a single failure of the operating RHR loop wll not
result in a conplete |oss of residual heat renoval capability. Wth
the reactor vessel head renoved and 23 feet of water above the
reactor pressure vessel flange, a large heat sink is available for
core cooling. Thus, in the event of a failure of the operating RHR
| oop, adequate tine is provided to initiate enmergency procedures to
cool the core.
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3/4.9.9 CONTAI NMENT PURGE AND EXHAUST | SOLATI ON SYSTEM

The LCO is applicable during novenent of recently irradiated fuel
assenblies and during novenent of fuel assenblies over recently
irradiated fuel assenblies because there is a potential for the
limting fuel handling accident (FHA) to occur. Therefore, the
requi renents of this Specification may be required to limt |eakage
of radioactive material wthin the containnment to the environnent. A
FHA whi ch does not involve recently irradiated fuel (i.e., fuel that
has occupied part of a critical reactor core within the previous

100 hours) wll result in radiation exposures that are within the
gui deline values specified in 10 CFR 50.67 wi thout any reliance on
the requirenents of this Specification to |imt |eakage to the
environnent. The 100 hour limt is based on the current radi ol ogical
analysis for a FHA which assunes a decay tinme of 100 hours. LCO
3.9.3 prohibits irradiated fuel novenent unless 100 hours of decay
has occurred. Therefore, this specification will not be applicable

unl ess the decay tinme in Specification 3.9.3 and the tinme assuned in
t he radi ol ogi cal analysis for a FHA are reduced to bel ow 100 hours.

THE OPERABI LI TY of this system ensures that the contali nnent vent and
purge penetrations will be automatically isolated upon detection of
high radiation levels within the containnent. The integrity of the
contai nnent penetrations of this system may be required to neet
10 CFR 50.67 requirenents in the event of a fuel handling accident
i nside containnent involving recently irradiated fuel. The pi ping
that connects this system to filtered SLCRS is not safety related
and, therefore, can not be relied upon to mtigate the radiol ogica
effects of a fuel handling accident inside containnent.

3/4.9.10 AND 3/4.9.11 WATER LEVEL - REACTOR VESSEL AND STORACE POOL

The restrictions on mninmum water |evel ensure that sufficient water
depth is available to renove 99.5% of the assuned iodine gap activity
(8% for iodine 131 and 5% for other iodines) released fromthe nunber
of fuel rods assuned to be ruptured in the fuel handling accident
analysis. The mninmumwater depth is consistent with the assunptions
of the accident analysis.
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3/4.9.12 FUEL BU LDI NG VENTI LATI ON SYSTEM

The LCO is applicable during novenent of recently irradiated fuel
assenblies and during novenent of fuel assenblies over recently
irradiated fuel assenblies because there is a potential for the
limting fuel handling accident (FHA) to occur. Therefore, the
requi renents of this Specification may be required to limt |eakage
of radioactive material wthin the fuel building to the environnent.
A FHA which does not involve recently irradiated fuel (i.e., fuel
that has occupied part of a critical reactor core within the previous

100 hours) wll result in radiation exposures that are within the
gui deline values specified in 10 CFR 50.67 wi thout any reliance on
the requirenents of this Specification to |limt |eakage to the

environnent. The 100 hour limt is based on the current radi ol ogical
analysis for a FHA which assunes a decay tinme of 100 hours.
LCO 3.9.3 prohibits irradiated fuel novenent unless 100 hours of
decay has occurred. Therefore, this specification wll not be
applicable unless the decay tine in Specification 3.9.3 and the tine
assuned in the radiological analysis for a FHA are reduced to bel ow
100 hours.

The limtations on the storage pool ventilation system ensure that
all radioactive material released, as a result of a fuel handling
accident (FHA) within the fuel building involving recently irradiated
fuel, will be filtered through the HEPA filters and charcoal adsorber
prior to discharge to the atnosphere. The spent fuel pool area
ventilation system is non-safety related and only recircul ates
air through the fuel building. The fuel building portion of the
SLCRS is safety related and continuously filters the fuel building
exhaust air. This maintains a negative pressure in the fuel
bui | di ng.

3/4.9.13 (This Specification is not used.)
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3/4.9.14 SPENT FUEL POOL STORAGE

The requirenments for fuel storage in the spent fuel pool ensure that
the spent fuel pool will remain subcritical during fuel storage. The
value of 0.95 or less for Kg¢f wWhich includes all wuncertainties at
the 95/ 95 probability/confidence level is the acceptance criteria for
fuel storage in the spent fuel pool.

The spent fuel storage racks contain storage |ocations for 1088 fuel
assenbl i es. The spent fuel racks have been analyzed in accordance
with the nethodology contained in WCAP-14416-NP-A, "Westinghouse
Spent Fuel Rack OCriticality Analysis Mthodology," Revision 1,
Novenber 1996 suppl enented by Westinghouse | etter FENOC-00-110, dated
Novenber 3, 2000. This nethodol ogy ensures that the spent fuel rack
multiplication factor, Kgs IS less than 0.95, as reconmended by ANSI
57.2-1983 and the guidance contained in NRC letter to Al Power
Reactor Licensees from B. K Gines, "OI Position for Review and
Acceptance of Spent Fuel Storage and Handling Applications,”
April 14, 1978. The codes, nethods, and techniques contained in the
nmet hodol ogy are used to satisfy this Kgs criterion. The spent fue
storage racks are analyzed to allow storage of Wstinghouse 17 x 17
Standard fuel assenblies with nomnal enrichnments up to 5.0 wo U 235
utilizing credit for checkerboard configurations and burnup, to
ensure that Kgf s maintained < 0.95, including uncertainties,
tol erances, and accident conditions. In addition, the spent fuel
pool Kgf is maintained < 1.0 including uncertainties and tol erances
on a 95/95 probability/confidence | evel basis w thout sol uble boron.

The 17 x 17 VANTAGE 5H fuel design paraneters relevant to the
criticality analysis are the sane as the 17 x 17 Standard fuel
assenbly paraneters and wll yield equivalent results (credit is not
taken for grids). Therefore, all references to 17 x 17 Standard f uel
are taken to include 17 x 17 VANTAGE 5H fuel. Future fuel assenbly
upgrades do not require a criticality analysis if the fuel rod
di aneter continues to be 0.374 inches (Standard fuel) and the rod
pitch is 0.490 inches.

The followng storage configurations and enrichment limts were
evaluated in the spent fuel rack criticality analysis:

Westinghouse 17 x 17 Standard fuel assenblies wth nom na
enrichnments |less than or equal to 1.90 w o U 235 can be stored in any
cell 1location. This configuration is considered Region 3. Fuel
assenblies wth initial nomnal enrichnments greater than these limts
must satisfy a mnimum burnup requirenment as shown in Table 3.9-1.
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3/4.9.14 SPENT FUEL POOL STORAGE (Conti nued)

Westinghouse 17 x 17 Standard fuel assenblies can be stored in a
three out of four checkerboard arrangement of a 2 x 2 matrix of
storage cells. This configuration is considered Region 2. In the
three out of four 2 x 2 checkerboard arrangenent, the three fuel
assenblies nmust have an initial nom nal enrichnment |ess than or equal
to 2.6 wo U235, or satisfy a m ninmum burnup requirenent for higher
initial enrichnments as shown in Table 3.9-1.

Westinghouse 17 x 17 Standard fuel assenblies wth nom na
enrichnments |less than or equal to 5.0 wo U235 can be stored in a
two out of four checkerboard arrangenent. This configuration is
consi dered Region 1. In the two out of four checkerboard storage
arrangenment, the two fuel assenblies shall be stored corner adjacent
and cannot be stored face adjacent.

The requirenents of this specification ensure that fuel assenblies
are stored in the spent fuel racks in accordance wth the
configurations assunmed in the spent fuel rack criticality analysis.
The surveillance requirenents require "admnistrative neans"” be used
to verify initial enrichment and burnup of fuel assenblies prior to
st or age. Adm nistrative neans refers to the site refueling
procedures.

3/4.9.15 FUEL STORAGE POOL BORON CONCENTRATI ON

The requirenents for boron concentration in the fuel storage pool
ensure that a uniform boron concentration is maintained in the water
volunme in the spent fuel pool to provide negative reactivity for
postul ated acci dent conditions under the guidelines of ANSI/ANS 8. 1-
1983, "Nuclear Criticality Safety in Qperations and Fissionable
Materials Qutside Reactors,” Section 4.3. The nost limting accident
Wi th respect to the storage configurations assuned in the spent fuel
rack criticality analysis is the m splacenent of a Wstinghouse 17 x
17 Standard 5.0 wo U 235 fuel assenbly between the rack nodul e and
pool wall at a corner interface of two rack nodules. The anount of
sol uble boron required to maintain Kgf less than 0.95 due to this
fuel msload accident is 1400 ppm The 2000 ppmIlimt specified in
the Limting Condition for Operation is consistent with the nornmal
boron concentration maintained in the fuel storage pool and bounds
the 1400 ppmrequired for a fuel m sload accident.
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3/4.9.15 FUEL STORAGE POOL BORON CONCENTRATI ON (Conti nued)

Design Feature 5.3.1.1.c. requires a boron concentration of 450 ppm
to be maintained in the fuel storage pool to ensure Kgs < 0.95.  The
sol ubl e boron concentration required to maintain K¢ < 0.95 under
normal conditions is 450 ppm A fuel storage pool boron dilution
anal ysis was perforned to determne that sufficient tinme is avail able
to detect and mtigate dilution of the fuel storage pool prior to
exceedi ng the Kqs design basis limt of 0.95. The fuel storage pool
boron dilution analysis concluded that an inadvertent or unplanned
event that would result in dilution of the fuel storage pool boron
concentration from 2000 ppmto 450 ppmis not a credi ble event.

The action statenent ensures that the boron concentration is
mai nt ai ned = 2000 ppm during all actions involving novenent of fuel
in the fuel storage pool and when fuel assenblies are stored in the
fuel storage pool.
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3/4.10.1 SHUTDOWN MARG N

This special test exception provides that a mninum anmount of
control rod worth is imediately available for reactivity control
when tests are perforned for control rod worth neasurenent. Thi s
speci al t est exception is required to permt the periodic
verification of the actual versus predicted core reactivity
condition occurring as a result of fuel burnup or fuel cycling
oper ati ons.

3/4.10.2 GCROUP HEI GHT, | NSERTI ON AND POVNER DI STRIBUTION LIM TS

This special test exception permts individual control rods to be
positioned outside of their normal group heights and insertion
limts during the performance of such PHYSICS TESTS as those
required to 1) neasure control rod worth and 2) determne the
reactor stability index and danping factor under xenon oscillation
condi tions.

3/4.10.3 PHYSICS TESTS

This special test exception permts PHYSICS TESTS to be perfornmed at
less than or equal to 5% of RATED THERVAL POAER with the RCS Tayyg
slightly lower than normally allowed so that the fundanental nuclear
characteristics of the core and related instrunentation can be
verified. In order for various characteristics to be accurately
neasured, it is at times necessary to operate outside the nornal
restrictions of these Technical Specifications. For instance, to
neasure the noderator tenperature coefficient at BOL, it 1is
necessary to position the various control rods at heights which may
not normally be allowed by Specification 3.1.3.6 and the RCS T,y may
fall slightly below the mninum tenperature of Specification
3.1.1.5.

3/4.10.4 REACTOR COCOLANT LOOPS

This special test exception is required to perform certain startup
tests.
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